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Maiika Xaiimen (Michael Hyman)— pykoBoauTenb TEXHUYECKOrO OTAENa KOMIAHUU
DataChannel. Panee 3anuMaicg BompocaMu MeaMatexHonoruii, XML u Internet. Maiikn Hanucan
MHOXECTBO KHUT TI0 KOMITHIOTEpHOI TemaTuke, cpenu kKoTopbix Dynamic HTML For Dummies, Visual
J++ For Dummies n PC Roadkill. OH uMmeeT y4eHyI0 CTeneHb MO 3JIEKTPOHHON HMHXKEHEPUU U KOMITb-
IOTEPHBIM HayKaM, IoNydeHHylo B IIPHHCTOHCKOM yHmMBepcureTe. B cBOGOIHOE Bpems Maiiki 3aHM-
MaeTcst cepOUHIOM, XOAUT B CIIOPT3aJl U CTUPAET TMEJICHKHU.

Bo6 Apacon (Bob Arnson)— pa3paboTumk MpOTrpaMMHOIrO OOecCIieYeHMsI B KPYITHOUN KOMIIbIO-
TepHOU KoMnaHuu. bo6 Hamucan HeckoabKo apyrux KHur no Visual Basic, Visual C++ u Borland C++.
Takxe ero cratbu mybauKoBanuch B XypHanax VB Tech Journal v VC++ Professional.

Jlocbamerua

Maiixn XaitMeH nocssitiaet 3Ty KHury Mupuam bsc (Miriam Beth) u I'abpuene Mua (Gabrielle Mia).
Bo6 ApHcon mocssiaet 3ty KHUTY Mapuo (Mario).

Daazogaprocrin

Ocobas 61arogapHocTh Moeil xeHe Cape, KoTopash HeedsMU Teplieja MOM HOYHBbIE IMUCATeNb-
cKue OJieHMsl M. KaK CJeICTBME, MOW yCTaBLIMIi BUI M COHHBIe IJa3a. Takxke criacubo MOUM Io4Ye-
psSIM, KOTOpbIE MHOTA OTBJIEKAAM MEHs OT KOMITbIOTepa M BO3Bpallaiu Ha 3emito. Criacubo yurate-
JISIM, TIPOCTO 3a TO, YTO OHU MHTEPECYIOTCS TAKMMM BOIPOCAaMM, Kak MporpaMMupoBaHue Ha Visual
C++. A Takxke criacubo BceM JIIOMISIM, KOTOpPbIe MPUHSIIA yYacTUe B CO3MaHMU 3TOU KHUTH.

Maiikn XaiimMeH

Cnacu6o MouM apy3bsiM u3 Hplo-T'emninupa 1 MuuuraHa 3a MOpaJibHYIO ITOMOIIb UM TOMAIEPXK-
Ky, KOTOpasi TaK HyXHa OblJla MHE B MOM HeJlerkue nucareabckue O0ynHu. Cnacubo MOuM KoJjjieram
M0 M3aTeJbCTBY, KOTOPbIE BHEC/IM CBOIO MOCUJIBHYIO JIENTY B CO3AaHME ATOW KHUTU W Ojaromapst
KOTOpPBIM OHa MMeeT Takoe mpekpacHoe odopmiaeHue. Takxke XO4y BbIpa3uTh 0JarogapHOCTb KOM-
naHuu Microsoft 3a HOBblE TEXHOJIOTMUECKUE pelleHUs], MosBUBIIMecs BMecTe co cpenoii [INET.

Bo6 ApHcon;



BBenenue

WTak, BB pemmnu cepbe3Ho B3aThesa 3a C++ .NET. D10 xopomas uues, mOCKOJbLKY Bbl yOUBaeTe
cpa3dy Tpex 3aiflleB: B BalllMX PYKax OKa3bIBAETCSl MOILHBINM, MOJE3HBI M IIMPOKO PACIPOCTPaHEH-
Hblii nHCTpyMeHT. C a3pikoM C++ MOXHO chenaTh o4eHb MHOroe. C €ro MOMOLIBIO CO3MaHbl TAKHE
nponayktbl, kak Excel u Access. DTOT s13bIK TakXe MPUMEHSIETCS MpPU pa3paboTKe YrpaBIeHYECKUX
MHGOPMALIMOHHBIX CUCTEM M CHCTEM LUEIEBOIDd HazHaYeHHUsI, MCIOJb3YeMbIX [UIS aHajiu3a JesiTelb-
HOCTH MPEANPUATUI U MPUHATUSL pellieHU B cdepe yrnpabieHUs: Ou3HecoM. M, KOHEUHO Xe. Liebie
apMUU XaKepoB M HE TOJIbKO XaKepoB MCMoJb3yioT C++ misi co3naHusi MHCTPYMEHTOB, YTUJIUT, UTP
H LEJCBPOB MyJbTUMENNA.

3HaHWsA, KOTOPBIE BB TojayuuTe, M3yduB s3bik C++ NET, mossossar BaM co3gaBaTh HE IIPOCTO
MIPWIOXEHUsI, a TIPUIOXEHUs, paboTalollie B pa3HbIX ONEpPallMOHHBIX cUcTeMaX. Bo3MoxXHOCTH
3TOTO sI3bIKA MPAKTUYECKKU HE OrPAHHYEHLI, U BBl CKOPO CaMU B 3TOM YOEIUTECH.

OJ siioit khuze

CkaxeM cpasy, KHHWTa JAOJDKHA BaM TMOHPABMThCS. 3[MeCh HE HYXHO YUTAaTh [JIaBbl OAHY 3a JpY-
roii OT Havaja M 10 KoHIa, Eciu BBl yke 3HaKoMbI ¢ Visual Studio, mpomycTuTe TJiaBbl, MOCBSIIEH-
Hele eid. [IpocMoTpuTe comepXaHuWe KHUTU M. €CIM HaeTe 4To-TO ISl cebs HEIHAKOMOEL. TPOCTo
HauYHUTE YUTATh C 3TOro Mecta. Eciu ke BO Bpemsi UTeHHUsI Bbl BIPYT YCHETE — He BOJIHYMTeCh, 3TO
TOXe ObIBaeT. 3M0POBBIN COH ellle HUKOMY He TMOBpPEIuI.

Tewm, KTO elle HMYero He 3HaeT o C++, cieayeT HAUMHATH YTEHHWE C CAMOTO Havaja, YToObl y3HATh
He Toabko 0 C++, Ho 1 o Visual Studio .NET. Xotum cpasy mpenynpenuts, uro si3bik C-r+he Tak
MPOCT, KaK 3TO MOXET MokKa3aTbcsi BHavase. [IpuaeTcss HEMHOTO HaIpsiub YMCTBEHHBIE CIIOCOOHOCTH,
YTOObI OCUJIMTH €r0. Bbl CTOJKHETECh ¢ MHOXECTBOM MpaBW, MPUEMOB, KOHLEMLUUA U TEPMHHOB.
Kpome Toro, B oTiMure OT OOBIYHBIX SI3BIKOB MPOTpaMMUpOBaHust, (- peannsyeT KOHIEIIINIO 00b-
€KTHO-OPMEHTUPOBAHHOTO MTPOTPAaMMUPOBAHMS, YTO BOOOIIE SBJSETCS HUILEH He Ui cIabbIX YMOB.

Bno6aBok k cinoxHocTaM C++ Bac oxXumaeT 3HAKOMCTBO C Maccoil MHCcTpyMeHTOB Visual Studio
JET. B uenom mpuioxenue Visual C++, umerompe 120 MOGailT HAACTPOEK, OGUOINOTEK U TOMY
MOJOOHBIX Belllell, MOXET BHYIIaTh HETOCBSIIEHHBIM OJIaroTOBeiHBIN yxXac. BHauane maxe TpymaHO
PELINTh, C KAKOTO KOHIIA K HEMY TTOJIOMTH.

Ho He Bce Tak cTpalllHO, KOrjga y Bac B pykax 3Ta kHura. OHa JaeT oOliee MpeacTaBieHue Kak O
C++, tak u o Visual C++. Ha Bac He oOpylINTCS JIaBUHA TEXHUYECKUX J€Tajeil 1 TEPMUHOB, BMe-
CTO 3TOTO BbI MO3HAKOMUTECH C Haubosiee BaXHOI MHOOpManued U oOmKUMHU KoHuenuusmu. [pu-
4yeM 3TO OyleT clieJlaHO B CTUJIE, MOHITHOM JIIOOOMY HOPMaJbHOMY YEJIOBEKY.

DTa KHUTA He pacKpbiBaeT BCeX BO3MOXHOCTel sizbika C++. MOCKOJIBKY JJII 3TOTO MOHAmo0u-
JIoch OB M00OABUTH B Hee ellle HEeCKOJBbKO COT CTpPaHWIl WIM HaOpaTh BeCh TEKCT OYEHb MEJIKUM
mpudtoM. Ho 3aro BBl ToslyduTe MOCTAaTOYHO 3HAHWI IS TOrO, YTOOBI HavyaTh THCATh Ha SI3bIKE
C—+ cBOM COOCTBEHHBIE TIPOrPAMMBIL.

Yizio Cor momeme He wurialce

MoxXeTe He 4MTaTh BBICKA3bIBaHUS XeHbl Miixains, IMTOCKOJIbKY OHa MpOoCTO 3jJMJaCb Ha TO, 4YTO
€€ MYyX yACIACT 0oJblllc BHUMAHMSI KHIIE, 4yeM eil. MoxkeTe He 4WUTaTh Tra3eTbl, KOTOPbLIC ITUIIYT O
nosutuke. He uwuraiite 3JICKTPOHHYIO IMOYTV, €CJIM OHa NPUXOJUT BMECTE C CI)OTOCHI/IMKOM MN3BECT-
HOM pycc1<0171 TeHHUCUCTKU. Ecam He XOTHTE, He YMTaiiTe TeK¢T. OTMEYEeHHBI B KHUTE KaK TEXHUYE-
CKHE lloﬂp06I]OC'Fii. TOCKOJIbKY 3TH BEIIM, MO CYTH. SBJIAIOTCSI BTOPOCTENEHHBIMU M MOTYT BbI3BAaThb
MHTEPEC pa3B€ 4YTO Yy 3adJIbIX AIOGHTE el TTOKONaThCs B JcTandax.

BeeneHnune 14



Ucxogrisenpegnocotinn

Yro6bl MPOYMTATh U TOHSTH 3Ty KHUTY, HEe 00s13aTebHO KWMETb ONBIT NMporpaMMmupoBanus. Omn-
HaKoO, €CJM paHblIe Bbl YXe€ MbITAJIUCh YTO-TO MPOrpaMMHUpPOBaTh, HApUMep CO3AaBajki MaKpOChI
JUISI 3JIEKTPOHHBIX TabauLl WiM 6a3 MaHHBIX, Bbl OyldeTe YyBCTBOBATb ce0Sl BO BpEMsl UTCHUSI KHUTHU
HaMHOro KoMdopTHee TeX, KTO paHee ¢ MPorpaMMUpOBaHUEM BOOOIIE He CTaTKUBAJICS.

Ecnu Bo1 yxxe ocBowiu BASIC, COBOL, Pascal wnn maxe C, HayduThCsAd NMPOrpaMMHUPOBATh Ha
C++ mig Bac He cocTaBUT Oosbioro Tpyaa. (Ho ecnu Bol yxxe mpodeccuonan mo C++, To, BeposiT-
HO, KYMUWJIX He Ty KHUTY-)

BHe 3aBUCHMOCTH OT Balllero MpOrpaMMMCTCKOTO MPOLLIOro, Mbl BCE XK€ MpPearnojaraeM, 4To Bbl
3HaeTe, KakK 3alycKarTcsl MpuiaoxeHuss Windows M 4To MpeacTaBisiioT coboil daitapl U mporpaMmmel,
Taxxe Mbl NpeAnoaaraeM, yTo Ha BalleM KommbioTepe ycTaHosieHbl .INET u Visual Studio .NET
(ecnu Bbl, KOHEYHO, XOTUTE caMU MONpoboBaTh HaOpaTh MpUBENEHHbIE B KHUIE KOIbl U MPOBEPUTH,
KaK OHU paboTalor).

Mak opzanusobana sma knuza

Knura cocrout u3 4eThipex 4acteil. B mepBoit wacTm maercss KpaTkuii o63o0p Visual C++. Bh
MO3HAKOMMUTECh C OCHOBHBIMM BO3MOXHOCTSIMU 3TOTO SI3bIKa MPOrPAMMMPOBAHUS M HAay4YUTeCh UMU
MOJIb30BaThCSI.

Bo Bropoit yactu maercsi 0630p OocHOB nporpammupoBaHusi Ha C++ (oOpaTuTe BHUMaHUE, 4YTO
MHOTHUE PacCMOTPEHHbIE IMOJOXEHMUsI OYIyT CIpaBeMMBbI Takxe W msl s3bika C). 3mech ke Bbl y3-
HaeTe, 4ro Takoe mporpaMMbl WNET 1 Kak oHM cosmatorcs.

B Tperbeit yacTu Bbl OKyHETeChb B MHUP OOBEKTHO-OPUEHTHPOBAHHOTO IMPOTPAMMUPOBAHUS U
pacmupuTe cBou nosHanus o cpege INET.

B uyeTBepTOii, 3aKNHOYMTEALHONR, YacTU, Bbl HalifeTe NMpaKTUYECKKME COBETHI, MO3BOJSIOIINE pe-
IIUTh MHOTHE MpPo6JieMbl, HauboJee YaCTO BOZHMKAIOIIME Y HAYMHAIOIIUX POrPaMMUCTOB.

Tlunmotpannst, ucnonvyemvie € KHuze

Fl¥kTOrpaMMel — 3TO MajleHbKME KapTMHKM, aKUEHTUpYIOLIMEe Ballle BHUMaHUE Ha HEKOTOPbIX
BaXHbIX Bellax. Bor, 4yTo oHu o06o3HayaloT.

DTOil MUKTOrpaMMoOii 0003HAYalOTCs TEXHHYECKHE MOAPOOHOCTH, KOTOpbIE, BIIPOYEM,
YUTaTh HEe 00sI13aTENbHO.

BHuMaTenpHO OTHOCUTECHh K MH(OpMaL UM, OTMEYEHHOI Takoil muktorpammoit! Obs3a-
. TeJIbHO MOCTapaiiTech ee 3allOMHUTb. DTO OydeT HEeCJ0XHO, MOCKOJbKY MHdOopMaLus
JaeTcsl B MaKCUMaJlbHO CXAaTOM U JJaKOHMYHOM Buze. Eciu xe Bbl ee MpoUrHopupyeTe,
NOTOM 00 3TOM MOXKETE MOXaJETh.

cqlET

OTOil MUKTOrpaMMoOii OTMEUEHbl pa3MuHble IMOJIE3HbIE COBEThI, KOTOPbIE MOIYT O0Jer-
YUTh Bally MPOTPAMMUCTCKYIO XM3Hb U U30aBUTb OT HEHYXHBIX MPOOIEM.
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Takoil MUKTOTpaMMOIl OTMEYEHO BCE, YTO KAacaeTcs HeyIpaBIseMBIX IPOrpaMM, T.€.
NporpaMM, HalMCaHHBIX Ha crapoM g06poM C++, KOTOpbIM pa3pabOTYUKKU CPEAbI
NET nanu takoe mpeHeGPEXUTETLHOE ONpeaeIcHUE.

Kyga gbuzanmsca gassme?

Ha TaBaiin, TaiiBaub, @umku. Ho TosbKo He Tyma, Kyaa mochbiiaja Mwuxasjis 3ro XeHa, oOu-
JKEHHasi TeM, YTO Ha KaKOe-TO BpPeMsI OH TMOCBITUI ce0sl HAMMCAHUIO 3TOM KHUTHU.
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B .Mioa eaah‘u

3;[er JaeTcs KpaTKl/II/I 0030p Visual C++, HaunHas1 ¢ yCTaHOBO‘{HOFO MaKeTa
U 3aKaHYMBAst OMMCAHUEM €O OT/IETbHBIX MHCTPYMEHTOB. '

Bor y3HaeTe KaK’ COSI[aIOTCH HPOrPaMMBbI, 1. CMOXETE HOJ'[y‘{I/ITL ofuiee
- TIpefCTaBieHue. 00 OCHOBHBIX IPMHIIAIAX OOBEKTHO- opMeHTHpOBaHHoro'
TnporpaMMupoBanusl. Takke Bbl YBUIUTE; KAK MOXHO VICTIO/b30BaTh MacTepa _
. Visual C++ st coznanmst nporpamm NET. 3nech ke Bbl TTO3HAKOMUTECH C
TaKUMK BAXHBIMY KOMITOHEHTAMM OKpyXeHus Visual C++ KaK KOMHI/U'[HTop,
PElaKTOp KOAOE u cpezLCTBo Solutlon Explorer '



[eea 1

Y10 npepcraBngaeT codboi nakeT
Visual C++ .NET

B ook wabe...

> Yro Takoe Visual C++
> (0630p Bo3moxHocTel Visual C++

¥ PasHuia MexX[y yIpaBiIseMbIMIA W HEYIPaBISIEMBIMI TIPOTpaMMaMu

TAK, BBl pEUIMIM CTaTh MPOrpaMMHUCTOM Ha si3bike C++. DTo IeiCTBUTEIBHO XOpOIlast

unest, OCBOMB 3TOT SI3bIK, BbI JOMOJHUTE CBOE PE3IOME, CMOXKETE CO3[aBaTh IOTPSCAIOIINE
MPUIOXKEHHUST U HAXOAUTh OOIIMIA SI3bIK C MHOXECTBOM OuYapoBaTeIbHBIX Jiofei. Ho rnasxoe — BbI
CMOXeTe CKasaTb, YTO BIAJEETe CAMbIM BEIMKOJEITHBIM ¥ MOIIHBIM SI3bIKOM MPOrpaMMUPOBAHUS U3
BCEX KOIIa-JIMOO CO3IAaHHBIX.

Unermpymennmioe  VisualC++

He Bce KauecTBEHHbIE TIPUJIOKEHUST 3aHUMAIOT MHOTO MECTa.

YBuIEeB BrepBble YCTAHOBOUHbBINM KOMIUIEKT Visual C++, Bbl, HaBepHOE, PELIUTe, YTO YEro-To B
HEM He XBaTaeT,— HACTOJbKO OH HEOOJNbIIOW M KOMIAKTHBIM. Kaszamoch Obl, MpUIoXeHUE, 3aHU-
Marolee MHOXECTBO MerabailT mamsiTv, AOJDKHO MMETh Oojiee BHYIUMTEbHBINM BuA. OOHAKO Takoe
BIIEYATJIEHUE CO3[0aeTCsl TIOTOMY, YTO Haubosiee MAacCHBHAs YacTh TMOYTH KAaXIOrO0 YCTaHOBOYHOTO
[akeTa — PYKOBOJICTBO TMOJIb30BAaTeNsl — TMOCTABJSIETCSl HE B paclieyaTaHHOM, a B 9JIEKTPOHHOM BU-
ne. (Takum o0pa3oM He TOJbKO 3KOHOMMTCS MECTO, HO M CIacaeTcss HECKOJIbKO IE€PEBhEB. )

OTKpBIB YCTAaHOBOYHBIN makeT Visual C++, Bbl Haiigere B HEM KOMIIAKT-AMCK C IPOrpaMMHBIM
obecrieyeHreM. Ha HeM conepXUTCSI MHOXKECTBO MHCTPYMEHTOB, YYacCTBYIOIIMX B CO3JaHMU TIPO-
rpaMM Ha si3bike C++:

V  KoMOuisiTopsl;
V  omnaguukuy;
¥ MHTErpupoBaHHas cpena pa3spaboTKu;

¥ CUCTEMBI CO30aHMs TIPUITOXEHUIA;

TV e T RN T
<

OMOIMOTEKY;

yTuiuThl Windows;
001LIMe YTUINTHI;

OnOIMOTEKA ONEepPaTUBHON JTOKYMEHTALUU;

IR

MIPUMEPBI TIPOTPAMM.

Jlanee B 3TOi TyaBe maeTcs KpaTKOC OIMCAHUE 3TUX MHCTPYMEHTOB C TEM, YyTOOBI BBl UMEU O
HUX obwee NPEOCTABACHWE U 3HAIU, UM Y€ro yCTaHaBIUBACTE.
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Komnunartop, 3anyckatowumn TeiCa4n nNporpamm

Kostmuusmoprnipeo6pasyeT KoAbl M3 BUIA, MOHSITHONO MPOTPAMMUCTAM [UcX0OHble KOObl), K BU-
1y, BOCIPUHUMAEMOMY KOMIILIOTEPOM [ébinonnsemoie kooot). B mpunoxenun Visual C++ecTb nBa
KOMITUJISITOPA:

¥  CTPOKOBBIII KOMIWIATOP;

v\ MHTErpUpOBaHHAs Cpela pa3paboTKU.

Korzna BBl GyseTe u3y4aTh ONMCAHUE IPUMEPOB, NMPUBEAEHHBIX B KHMIE, MCONLIYIITE uHTErpu-
POBAaHHBII KOMIMIATOP. TIOCKOJBKY €T0 IOJIb30BaTeNbCKMil MHTepdelic mpolle u ynobGHee.

Y10 npepcTaBnsieT co60i CTPOKOBLI KOMNUAATOP

CTpOKOBbIN KOMMUAATOP- 3TO KOMMUAATOP, HE UMEIOLMIA rpadnyeckoro nosb30BaTesbekoro uHtepdeiica. OH
ObICTP, HO He O4YeHb APYXenoOeH MO OTHOLLEHMIO K Nob3oBaTento. Ytobbl 06paTUTLCS K HEMY, HYXHO HabpaTb
CMNeumanbHOro BAA KOMMAKTHYIO MHCTPYKLMIO, NOAJOOHY0 STON:

cl /FR /WX foo.cpp

B paHHOM npuvmMepe nepBbiii ANEMEHT SBSIETCA MMEHEM KOMMUASTOPA, KOTOPbLIA Bbl XOTUTE UCMONL30BATL, BTO-
PO 1 TPETWIA NPEACTABNSAIOT COOOM KOMaHAb!, COOBLLAIOLLME KOMIUIATOPY, YTO HY)XHO AenaTb, U HakoHew, No-
cnegHuin —3aTo MM daitna, KOTopbld AOMKEH ObiTb OTKOMMIUANPOBaH. (cnonb3oBaTb CTPOKOBLIA KOMMMUNISTOP
BMECTO MHTETPMPOBAHHOM cpeabl pa3paboTKX MOrYT TOSIKO Té NPOrpamMMUCTbI, KOTOPbIE 3HAIOT, HaMpUMep, YTO
komaHoa /FR npumeHsieTcs ans oToOpaXeHUst okHa MPOCMOTpa MHGOpMaLmMM, a KomaHaa /wx oBo3Hayaer,
4TO BCE MPEYNPEXAEHNS HYXHO VHTEPNPETVPOBaTh Kak ownbku. Te, Ans KOro NpUBEAEHHas BbilLie CTPOKA SiB-
NSIETCA NPOCTO HABOPOM BYKB, UCMOML30BATL CTPOKOBLINA KOMMUSTOP HE MOTYT.)

B crapbie no6pble BpeMeHa M3BECTHbI ObU TOMBKO CTPOKOBLIE KOMMMNATOPLI. Te, KTO 3aH1MAETCS NPOrpaMMMPOBaHI-
€M J0BOJIbHO JIATENBHOE BPEMS], UCTIONB3YIOT B OCHOBHOM CTPOKOBBIE KOMMWIISITOPbI, BO-MEPBbIX, MO MPUBLIYKE, @ BO-
BTOPbIX, MOCKOJIbKY OHW NPEOOCTaBNAloT BO3MOXHOCTb AOMONHUTENBHOIO MCMNONb30BaHA MHOXECTBA 3amMeHaresibHbIX
VHCTPYMEHTOB. Te e, KTO TOJBKO HauvHaeT MporpammypoBars Ha Visual G4+, npemnroumrator MHTErprpoBaHHyio cpe-
[y pa3paboTki MPorpamMm, NOCKOSIbKY OH HAMHOTO MOHSITHEE Y TR B ICMONL30BaHUM.

Otnaguvk nporpamMm

Ecnu phl Hanucanu MporpamMmy, COCTOSIIIYIO GoJjiee 4eM U3 OBYX WM Tpex CTPOK. y Bac HaBep-
HsIKa BO3HUKHYT MPOOJIeMbl TIpU ce KOMMWIsLuu. Eciu ke 3TOro He MpoU30MIET, TO BbI JIUOO BeJIU-
KU NPCrpaMMHCT, 1160 CKONUPOBAIU KOAbl IPOrPaMMBbl U3 3TOM KHUTHU.

Bce Bo3HMKalomMe mpu 3amycke MPpOTpaMMbl MPOOJIEMbl MOXHO pPa3IeiuTh Ha NBE KATCTOPHH:
CHHTAKCHYECKHE ommnOKM M Jlornvyeckue ommoku. Cunmakcuueckue owubKu CiIydaroTcsl TOrna, Ko-
r1a Bbl YTO-TO HENPABWIBHO Habupaere, 3a0bIBacTe yka3aTb MH(OpManMio, KOTopas HYXHa KOMITHU-
JARTONY, WM HEKOPPEKTHO HCTOALINCTE KoMmaHay. KoMmuisaTop caM HaXOAMT CHHTaKCUYeCKHe
OLIMOKM W yKa3blBaeT CTPOKH. I/1¢ TaKUe OLIMOKM BC1pevatoTcs. BaMm mpunercs ucnpaBuTh Bce Hail-
NEHHbIE CUHTAKCUMYECKUE OIIMOKM, WHAaYe KOMITWJISITOP HE CMOXET MpeoOpa3oBaTh HaOpaHHBIE BaMU
KOJIbl B BBITIOJIHSIEMBIE.

Jlocuueckue owubku ciydaroTcs TO[;1d. KOrJa HENpaBWJIBHO pa3paboTaHa WM peajln30BaHa ca-
Ma mporpaMmma. Hariprisep, Bel 3a6butM HabpaTb KOmbl U1 06paGOTKM KaKoif-To MHMOpMauuu HNH
JaeTe KOMaHIy OTOOpa3uTh Ha 3KpaHe HC Te jlaH!bLleé, KOTopble HeoOxomuMel. [lporpaMMel. comep-
Kallyre JOTUYEeCKHEe OIMOKM, MPOIEcC KOMIUIISIIMUA TPOXOMST YCIEIIHO, OZHAKO BBITIOJNHSIOTCS HeE
TaK, KaK Bbl XOTUTE.

PaccMoTpuM 3T0 Ha mpumepe. JONVCTHM, Bbl cO3daiM MPOTPAMMY. OTCIEXMBAIOIIYIO K{:1H4c-
CTBO JICHEer Ha BamieM cuete. Ho mpu HammcaHuM ee KOZOB 3a0blIM HAOpaTh KOMaHAY, NPUOaBISIO-
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LIyI0 CYMMbI, BHOCUMbIC Ha cueT. Mim HaoOGOopoT: 3a0bUiM HabpaTh KOMaHAY, BBIYMTAIOLIYIO M3 00-
LIeil CyMMBI J€HbIM, CHUMaeMble CO cueTa. Torma CKOJIbKO Obl IEHEr Bbl CO CUETa HE CHHUMATH, CO-
CTOSIHME CYeTa He U3MEHSIOCh Obl (3TAaKUil BEUHBI MCTOYHUK HAJIMYHBIX). DTO MPUMEp JIOTUYECKOM
omnOKu. Bl 3a0bUM HAOpaTh OOMH OMEPATOP, X B pe3yjibTaTe MOJIyYMIAch XOTS M CUMIIaTH4HAs,
HO paboTaroliasi HelmpaBUIbHO MPOTrpaMMa.

WcnpaBuTh JTOrMUECKUe OUIMOKM HAMHOTO CIIOXKHEE, YeM CHHTakcudeckue. CI0XHOCTh 3aKIIIo-
YyaeTcsl B MX MOMCKE U JIOKATM3alMK MeCTa BO3HUKHOBEHUS. [ToMOUb CIIPaBUTBLCS € 3TOM MpoOIeMOit
NpPU3BAH OTIAAYMK IPOrpaMMmbl. Omaadyux MO3BONACT CTPOKA 3a CTPOKOM IMPOCIEAUTh 3a BBIIOJ-
HEHHEM IPOrpaMMbl ¥ IPOCMOTPETh 3HaueHMs 0OpabaThiBaEMbIX TPU 3TOM JaHHBIX. TakuM oOpa-
30M, OOHAPYXUB, UTO KAaKasi-TO MEpeMEHHAs IPUHSIA HEBEPHOE 3HAUEHKE, Bbl Cpasy XKe OMpPENe/IUTe
MECTO BO3HMKHOBEHMS OLIMOKH.

NHTerpupoBaHHasa cpena paspaboTku nporpamm

ITaker Visual C++ Bkimovaer B ce0s1 unmeepuposantyro cpedy paspabomku (devent.exe), o0be-
JIVHSIOUIYI0O MHOXECTBO Pa3HOOOPa3HbIX MHCTPYMEHTOB, 3HAYMTEIBHO YIPOIIAIOUIMX MPOLECC CO3-
naHusg mporpaMM. Ecim BHI mcrmonb3yere cpeay paspabotku Visual C++. HeT HE0OXOOUMOCTH M3Y-
YaTh ¥ 3aTIOMMHATb MPUHLIMIIBI pabOThI KaXI0r0 MHCTPYMEHTa B OTAEJIbHOCTH.

Cpena pa3pabotku Visual C++ COCTOUT U3 TAKUX OCHOBHBIX KOMITOHEHTOB:

E‘/ PE€OAKTOPLI, ITO3BOJIAIOLINE Ha6I/IpaTI) u MO)]I/I(I)I/IHI/IpOBaTI) HCXOOHBIC KOIbI ITPOIrpaMMbI;

&
1¥ KOMIWIATOP, BEINOMHAKME KOMIWIALKMIO KOIOB IPOrPaMMBI (HAa 3TOM 3Talle OTCeH-
| BAIOTCS W MCTIPABISIIOTCS BCE CUHTAKCUUYECKUE OLIMOKM);

dows-TpUIOKEHUST;

%-/ OTJIaAYMK, MOMOTAIOLIM UCTIPABUTH JIOTMYECKKE OLIMOKM M 3aCTaBUTh MPOrpaMMy pado-
}  TaTb TaK, KaK Bbl XOTUTE;

i ¥ [UCIIeTYep MPOEKTOB, MO3BOJSIOLINII JIETKO CO31ABATh BBIMOMHIEMBIC MOXMPOrPAMMbI
f' (paitmer ¢ pacumpennem DLL u LIB);

[ ¥ 06o3peBatesib, MO3BOISIIONINNA OTCIEINTh CBSI3M MEKIY DA3INIHBIMU OOBEKTAMH O0b-
1 €KTHO-OPUEHTUPOBAHHBIX TPOTPAMM;

§\/ Visual-uHCTpyMeHTBl (MacTepa), C IOMOILIbIO KOTOPHIX MOXKHO JIETKO co3gaBaTh Win-
4

.
\

CITMCKHN CBOﬁCTB, KOTOPBIC MMOMOTAaOT KOHTPOJIMPOBATH 0TO6pa)KCHI/IC U TIOBEIeHHE 00b-
€KTOB I10JIb30BATCJILCKOT'O HHTde)eﬂca CO3[1aBa€MOW TTPOTrpaMMBbl.

Yr1oObl BOCHONB30BAThCS BO3MOXHOCTSIMU JIIOOOTO M3 3TUX KOMIIOHEHTOB, JOCTATOYHO IPOCTO
BBIOpaTh KOMaHIy W3 PACKPHIBAIOIIETOCS MEHIO M 3aJaTh HACTPOIKU B IMAJIOrOBOM OKHE. DTO 3Ha-
YUTENBHO YIPOIIAET MPOIECC peaar3allii CIOXHBIX IIPOEKTOB, ITOCKOJIBKY HET HEOOXOMMMOCTHU
U3y4yaTh M MPUMEHATh MHOXECTBO HE COBCEM IMOHSTHBIX KOMAHIHBIX CTPOK. YMTast 3Ty KHUTY, BbI
OymeTe MMETh IEJI0 TOJNBKO co cpemoil paspaborku Visual C++ 1 ocBouTe Ipu 3TOM OOJIBIIOE KO-
JINYECTBO Pa3IMYHBIX IPUEMOB MTPOrPaMMHUPOBAHUS.

Bubnmotekn — xpaHUuLLa SNEKTPOHHBIX MHCTPYMEHTOB

bubauomexu — 310 HabOpPHI 3apaHee CO3MAHHBIX (GYHKLMI M KIIacCOB, KOTOPbIE MOTYT ObITb MC-
MOJIb30BaHbl IS pELICHUsS] MHOTMX TUMUYHBIX 3amad. [Tpumoxenue Visual C++ MMeeT HECKOIBKO
O6ubaroTeK. OHM MOTYT 3aMETHO OOJIErYMTh MPOLECC CO3MAHUSI MPOrpaMM, IMOCKOJBKY MO3BOJISIIOT
HCITOJIb30BaTh TOTOBBIE BapMaHTHl BMECTO pa3paboTKu coOcTBeHHBIX pemieHuid. Cpema INET, mo
CYIECTBY, SIBJISETCS ONHOM OosblIoil Oubanorekoil. bubnuorexu BbinonHeHUs (0003Hayaemble ad-
opesuarypoit RLT — runtime libraries) comepxaT MHOXECTBO ITOJIE3HBIX (DYHKIIMI, BBITIOTHSIONIINX
MaTeMaTM4YeCKUe BBIYMCIICHHUSI, 00pabOTKY TEKCTOBBIX THAUCHHUN M MHOrue apyrue 3amauu. Daiina-
mu oubnmorexk RLT spmsiores libedib, libemt.lib u msvert.lib.
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O 4yem roeopaTt Ha3BaHusa ¢daiinoB 6ubnMoTek

Co BpemMeHeM Bbl 0OpaTuTe BHUMAHME Ha TO, YTO OHM U Te Xe OMONMOTEKN pean3oBaHbl B HECKOSbKMX Bapu-
aHTax. Kaxpplii BapyaHT COOTBETCTBYET pasHbiM HAbopam Onuwii, NoaaepkuBaeMbix 6ubnnoTekoi 1 0603Ha-
Yaemblx OYkBOI (1nm BykBamu), kotopasi A0OABNSETCA B HaYane WM B KOHLIE Ha3BaHus daina bubnmoteku.
Hanpumvep, HassaHve mic70d.lib oGosHadaet, yto 310 daiin Gubarotekn MFC, BLINOAHEHHON B BapuaHTe ais
omnapqvika {d —debuggable version).

Bot crnincok 6ykB, 1Cnosb3yeMbix A1t 0003Ha4eHUs Bepcuii G1bnnoTex;

v" D Debuggable (OTranka);

v MT Muitithread (MuoronaToMMsie npoLeces!);

v O OLE (TexHonons cBasbiBaH/A W BHEOPEHA OOLEKTOB);
¥ S Static (Cramdeckie 0ObEKTbI);

v U Unicode (YHvkoabt).

3T pa3yMHble YTUANTBI

Visual C++ comepXuT Ha6Op YTUIMWT, MO3BOJAIOLIMX MPOCIEIUTh 3a BhimoiaHeHueMm .NET- u
Windows-niporpamm. OGBIYHO TOJHKO OMBITHBIE MPOTPAMMUCTBI TOJB3YIOTCS YCAYTaMy YTHIWT,
Haubosiee BaXHOW CpeIu KOTOPBIX sBIseTCs Spy+—. Bo BpeMms BBIMOJHEHHUS MPOTpPaAaMMBbl OHa OTO-
OpaxaeT Ha 3KpaHe MHGOpPMAIMIO O Kiaccax, MPUMEHSIEMBIX 3TOil MporpamMMmoil. Bel Moxere wuc-
MOJIb30BATH €€ JUIsl OTCJEeKMBAaHUS HE TOJNBKO CBCHX. HO M UYBIX IIPOrpaMMm. JIpyrue yTuinThl co3-
JaHbl JUISl YIOPOIEHUsT Tpoliecca MporpaMMHUpOBaHus. B OCHOBHOM OHUM pacCYMTAaHbl Ha OTBITHBIX
MPOrpaMMUCTOB U TMpeJHa3HAYEHBI ISl UCMOJb30BaHUSI COBMECTHO C MHCTPYMEHTAMM KOMAaHIHOI
ctpoku. Haumbosee wacto mcnoib3yeMoil cpean Hux sBigercsa yruinrta NMAKE. Ho Be MoxeTe
TakXe HalTh Uist cebsi Mapoyky MOJEe3HBIX YTUIUT, He TPeOyIolIux yMeHus paboTaThb ¢ KOMaHIHO
ctpokoit. Hampumep, yrunura WINDIFF Moxer cpaBHUBaTh MeXIy CO00i COICPHHMOE IBYX daii-
JIOB U HaXoauTbh B HUX oTanuus. Ytunuta ZOOMIN mno3BoJisieT U3MEHSITh pa3Mepbl 0TOOpaxaeMbIX
00BEKTOB TAKUM 00pa3oM, YTOObI OHU BBITJISIETM HAa 9KpaHEe UMEHHO TakK, KaK Bbl XOTHTE.

MNMomoLLpb, KoTopas Bceraa paaom

Bce, uto ecth B makere Visual C++ (KoMIHASTOPE!, OTJIAIUUKHY, Cpefa pa3paboTK, OUOIMOTEKH.
YTHAHTBI}, TOJDKHO COMPOBOXIAThCA AOKYMeHTauued. {).IHaKO, yToObl He NeaTh YCTAHOBOYHBIN Ma-
KET CJIMIIKOM IPOMO3JKHM, KOMIaHUs Microsoft NOCTABIACT JOKYMEHTALIMIO B 3JEKTPOHHOM BHIE.
[Mpuyem 3Ta JOKYMEHTAIUSI OPraHMU30BaHa B BUIE OMEPATUBHOW CIPABOYHOW CUCTEMbI, MO3BOJISIONICH
OBICTPO HAXOMUTh HYXHYI MH(OOpPMAIMIO U YUTATh €€, He BBIXOMAS U3 CPelbl pa3paboTKU MPOrpamMM.
CripaBouHasi CHCTeMa MOXKET ObITh OTKPBITA TAKXKE B OTAEIbHOM OKHe. B caMoM KpaiiHeM ciiydyae BbI
MOXeTe JiaXe TOAKIIOUUTh JOMOMHUTENbHbI MOHUTOP K CBOCU CUCTEME U MOCTOSIHHO MMETh Iepen
[J1a3aMU CIPaBKy 06 MHCTPYMEHTaX U BO3MOXHOCTSIX, MCIONb3yeMbIX B NAaHHBI MOMEHT.

He 3HaeTe cueroHa4aTb — NMpPOCMOTPUTE NMPUMEPbI NMPOrpamm

[Maker Visual C++ BKiIIO4aeT B ce0S MHOXECTBO IIPMMEPOB TOTOBBIX IPOTPAMM, BOCIIOJIB30-
BaBIINCh KOTOPBIMM BBl CMOXETE OBICTpee M MpoIle co3aaBaTh COOCTBEHHBIe MporpaMMbl. HekoTo-
pble M3 HUX AEMOHCTPUPYIOT OMNpeJeeHHbIe MPUeMbl MPOTPaMMUPOBAHMS, APYTUe SIBISIIOTCS TOTO-
BBIMU BapuMaHTaMH pelleHUs KaKUX-TO 3am1ad, HarmpuMmep oOpaboTKM TeKCToBoi MHopMmanuu. Ca-
Moe JIy4lllee B 3THX MPOrpaMMax TO, YTO WX KOIBl MOXHO KOTMMPOBAaTh M BCTABJISTH B KOIBI CBOMX
nmporpaMM. DTO COXPAaHUT Ballle BPeMSI M CWJIBI M TTO3BOJIUT COCPEIOTOYMTh BHUMAaHNE Ha PEIICHUU
Gonee crenuIecKnx mpobiIeM.
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Ynpatiaense u neynpabusense
nphozpaitito

Visual C++ T03BONSET cO31aBaTh NMPOrpaMMbl Kak Ui cpenbl Windows, tak u aig cpenbl Micro-
soft .NET. B 310ii KHMre OCHOBHOE BHMUMAHME YIEISAETCA BONPOCAM pa3pabOTKU TPWIOXKEHWIA I
cpeanl NET, Ho Oymer Takxe paccMOTpeHO M cosgaHue mnpuioxeHuid mig Windows. Cpepa NET,
pa3paboTaHHasi KoMmnaHueir Microsoft, mpenHazHayeHa UIsl CO3AaHusl porpamm, paboTaromux B Inter-
net. OHa BkitoyaeT B ce0s1 s13pIk CLR (Common Language Runtime) u 6ubinoTeKky Kjiaccos.

CLR gpngercss ocHoBoit cpensl .NET — Bce pa6oraer mox ero ynpasnenuem. CLR cnemut 3a
BBIITOJTHEHUEM KOJOB U oO0ecredyrBaeT MpefoCTaBlIeHUe MporpaMmaM BCeX CEPBHUCOB HUXKHETO
YPOBHSI, TaKUX, HAlpUMep, KaK YIpaBJeHHE MaMsThio. BUGIMOTEKa KIIACCOB SIBISIETCS APLUIOMNCENT=
em cpedst .NET 1 comepXut B cebe HabOp TOTOBBIX KJIACCOB, KOTOPBIC BbI MOXETE HCIOJIb30BATh
MPpU CO3IaHUU OOBEKTHO-OPUEHTUPOBAHHBIX MporpamMm. (O TOM, YTO TaKoe KJIacChl U U Yero OHU
HYXHBI, Bbl Y3HaeTe 4yTh IO3XKe.)

Yro6sl paborath B cpeae .NET, nporpamma mokHa ObITh U3HAYANBHO CO3JAHHOM JUISI 3TOH Lie-
1. DTO moapa3yMeBaeT MCIIOIb30BaHME IMpHU ee co3maHuu KiaccoB .NET, HO miaBHoe — oHa mOJIK-
Ha OBITh OTKOMMMWJIMPOBaHA I paboTel B 3TOl cpene. Visual C++ MoXeT ymoBIEeTBOpPUTH 00a Tpe-
6oBanus. Kombl mporpaMmbl, Kotopas mMoxer pa6orath B cpene .NET, HasbiBatlorcs ynpaeasemoimu.

Koapl mporpamMm, HanmMcaHHBIX Ut paGoThl B cpeae Windows u He mpeaHa3HaYeHHBIX
s ucnonb3oBanus B cpene NET, npuHsaTo HasbiBaTh Heynpasasemvimi.

Ecnu BbI He MCIOb3yeTe NpU pa3paboTKe MPOrpaMMbl CUCTEMY CO3MAHUST TIPUJIOXEHU, CHAOAUTh
MporpamMMmy XOPOIIMM TIOJb30BaTeIbCKUM HHTepdeiicoM OyneT OoTHIONb He mpocto. [lonb3oBarensm
OYEHb HPAaBITCS TPOrpaMMbl ¢ KAuyeCTBEHHBIM WHTep(eiCcOM, OIHAKO MPOrpaMMMCTaM MPUXOIUTCS
MOTPATUTh HEMAIO BPEMEHM M YCWIMMH, YTOOBI co3laTh ero. Harpumep, 4toObl co3qath HeOOJbIIYIO
nporpammy st Windows, comepkalilylo HECKOJIBKO MYHKTOB MEHIO M OTOOpaXkalollylo Ha 3KpaHe CO-
obmenue "Hello World!", morpebyercss HabGpaThb OT OBYX OO 4YeTBIpeX TBICIY CTPOK C KOJaMH.
([MporpaMMuCTBl Ha3BIBAIOT MEXIy coboii Takue mporpamMbl Hello World. [Mo Tomy, HackombKo Jierko
WIA CJIOXHO co3gath Iporpammy Hello World, ompenensiior, HacKOJBKO IIPOCTa W YCIIEIIHA Ta WIA
MHasi CUCTeMa MPOrpaMMUPOBaHUs.) DTO NEHCTBUTENbHO TaK, €CJIM HE MCIIONb30BaTh MPU CO3MaHUU
rmporpaMMbl 6u6MoTeKy KiaaccoB cpembl .NET. TolbKo MporpaMMUCTHI, TTOMEIIaHHbIE Ha KOMaHIax
HVXXHErO YPOBHSI, 3aHUMAIOTCSI MOMOOHBIMU TJIYIOCTSIMHU, BCE Xe€ OCTaJIbHble UCIOJIb3YIOT Cpely pas-
pa6orkn .NET. U cioxXHOCTh Jaxe He B TOM, YTO HYXHO HAOWpaTh 3T YETHIPE THICIYM CTPOK, a B
TOM. YTO HYXXHO 3HATh U MOMHUTH THICSIYM KOMAaHJI, UCIOJIb3yeMBbIX ISl yrpaBieHust cpenoii Windows.
DT10, Mmoxanyi, He Ta MHOOPMALIKSI, KOTOPOM CTOUT 3aCOPSATH TOJIOBY.

BonpmmHCcTBO mporpaMM Ha NOpPSIIOK ciaoxkHee, yeM Hello World, 1 mpu mx co3gaHUM IpUXO-
JIATCSI PEUIUTh MHOXKECTBO 3aja4, Mpexiae YeM OHM 3apaboTaloT TakK, Kak HyXHO. Hampumep, K ux
YUCITy OTHOCSITCSI TaKHMe 3aaui:

v omnpelelieHUe AJITOPUTMA IOJyYeHUs coobuieHuit Windows;

: ¥’ onpeneneHne KOMOMHALIMIA KJIABMIL, HAXATHEM KOTOPHIX GYIYT BBI3BIBATLCA 3TH COOOIIEHUS;

E

ornpejeeHre, B KaKOil 4acTU MPOrpaMMbl OyAyT XPaHUTBLCS TMOJyYEeHHbIE COOOILEeHUS;

t v ompeleseHue, KaKue IPyrue 4acTH IMPOrpaMMbl BBIMONHSIOTCS B IaHHBIII MOMEHT;

v
";_,\/ perucTpanusi UMeH pa3HbIX YacTeil MpOrpaMMbl.

H

O6paTI/ITe BHUMaHME, YTO HU OJHO M3 3TUX LlCFlCTBHFl HC MMECT HUKAKOIo OTHOLCHNWA K BbIBOOAY
yero-aubo Ha 3KpaH.
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CucTeMbl CO3IaHUS MPUIOKEHUI MO3BOJISIOT aBTOMAaTUYECKU PCLIATL 3TU U MHOTHE Ipyrue 3a-
nauyu. Hanpumep, NPUCTYNUB K CO3AAaHUIO MIPOrpaMMbl. BBl MOXETE BOCIIOJIB30BATbCS KJIACCOM Sys-
tem. Windows.Forms.Application, conepxaium B ce6e Bce KO/Ihl, HEOOXOIMMBbIC I Hayaja Hamu-
CaHMsSI TIPOTrpaMMbl. B 4acTHOCTM, 3TOT KJIacC COACPXKUT KOMAbI, HEOOXOMUMBIE ISl CO3MaHUsI OKOH.
ODTH M TMOMOOHBIE MM KJIacChl aBTOMATHUCCKH BCTAaBJSIIOT B KOIbI Ballleil MPOrpaMMbl TUITUYHbBIE
(bparMeHTBI, 4TO AaeT BO3MOXHOCTb COCPEIOTOYMTLCS Ha pellieHUM Oosiee BaXKHbIX 3a1ad.

Visual C++ comepXHUT TakXe APyrue CUCTEMbI CO3IaHUsI MpPIIOAEHT, Hanpumep GUOINOTEKY
MFC (Microsoft Foundation Classes), BKitouarolyto B cedst kiacchl C++. UCIob3yeMble MpU CO3-
nanuu Windows-niporpamm. bubnamoreka ATL {Active Template Library) comepxut ma6ionsr C++,
UCTIONb3yeMble MpPU co3faHuu 00bekToB wis Mozenu COM {Component Object Model). Omxnako
cuctembl ATL u COM HacTONbKO €10#HDBI, YTO UX MCHOJIb30BAHUE BBI3LIBAET TPYAHOCTH AAXE Y
XaKepoB CO CTaxeM, a TOTOMY B JaHHOW KHMIe paccMaTpUBAaTbCs He OymyT.
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[esa 2

Y10 Takoe nporpamma

BB oweoi 1eake. .

# OCHOBbI MPOrpPamMMMpPOBaHNA

> BrIpaxeHusi, mepeMeHHble, KOMMEHTApUU U OMOJIMOTEKHN
>

YreHue nporpamm

A

OCHOBBI 06’])€KTHO—OpI/I@HTI/IpOBaHHOFO nporpaMMHupoOBaHuA

_/(_ 3TOM I1aBe jaeTcs KPAaTKMH 0030p OCHOBHBIX 3TAaloB CO3IaHUSI MPOTPAMM: IPOEKTUPOBA-
JHI/Iﬂ, HalMCaHWsI, KOMIWISIIUM U oTianku. Kpome Toro, Bam mpumeTcss "TpOTJOTUTH" He-
MHOTO TEOpUM, Kacalollelcsi 00beKTHO-OPUEHTUPOBAHHOTO MpPOrpaMMUpOBaHus. Bac Takxke oxXu-

NaeT BCTpeya ¢ HacTosieir xuBoil padoratowmeit .NET-nporpammoii.

LBbegenue Enpozhanunpobanue

[Ipoexmuposanuem TIpOrpaMM Ha3bIBae€TCsl dTall, Ha KOTOPOM MNPUHMMAETCSI pELIeHHEe O TOM,
YTO X€ MMEHHO IMporpaMma AOJXKHa JenaTb. JJs 3TOro HyXHO YeTKO OMNpeaeauTb MpodieMy Wid
Kpyr MpoGyieM, KOTOPbIEe HOJKHBI OBITh PEIIEHbI, U BbIPAOOTATh CTPATErMIO UX PEIEeHUs.

Hanucanue mporpaMM — 3TO 3Tal, BO BpeMsl KOTOPOTO Bbl CaaiMTeCh MU HaOUpaeTe KOIbl CBOE
nporpaMMbl. OObIYHO Bbl HaOMpaeTe MHCTPYKLUU SI3bIKOB MPOrpPaMMMPOBAHUSI BBICOKOTO YPOBHSI.
Hanpumep. ogHo# cTpoKOil MOXHO CKa3aTh KOMIIBIOTEDPY, YTO HYXKHO BBIBECTH YTO-TO Ha 9KpaH. B
9TOM U CJIEAYIOLIMX pa3/ienax Bbl MO3HAKOMUTECHh C MHOXECTBOM KoMaHA si3bika C++, ¢ moMollbio
KOTOPBIX MOXHO 3aCTaBUTb KOMIIBIOTED JeJaTh YTO-HUOYIb MOJIE3HOE.

Jlanee mporpaMmy HYXHO omkomnuaupoéams. Ha stom srame Visual C++ .NET mpeoGpasyer
koxbl C++ BBICOKOrO ypOBHSI, MOHSITHBIE BaM, B KOIbl HM3KOTO YPOBHsI, MOHSTHbIE KOMIIbIOTEPY. B
Mpolecce MPOeKTUPOBAHUS W HAMMCAHUS MPOTpaMMbl OOBIYHO Pa30MBAIOTCS Ha HECKOJIBbKO OTAENb-
HbIX (DaiiToB (ITOCKOJBKY 3TO YyAOOHO, a MHOTAA U MOoJIe3HO). B mpolecce KOMNUIISILUU TPOTPAMMBL
ot Gailiel 00beNIUHSIOTCA B NMpuioxeHue. [locie TOro Kak mporpamMma OTKOMIWJIMPOBAHA, KOM-
MBIOTEP 3HAET, KaK €€ HYXHO BBITIOJTHSTD.

Tenepp MOXHO 3alyCTUTh MPOrpamMMy Ha éwinoaHenue. Eciiv oHa He MPUMUTUBHA U COCTOUT 00-
Jiee YeM U3 HEeCKOJBbKUX CTPOK, BIIOJHE BEPOATHO Haiuuyue B Hell omuboK. [ToCKOoNbKy OUIMOKU He
Bcerzia ObIBAIOT SIBHBIMHU, HEOOXOAMMO TLIATEJbHO MPOTECTUPOBATh MPOrpaMMy, YTOOBI YOeIUThCS
B TOM. YTO OHa paboTaeT MMEHHO TaK, KaK ObLIO 3aLyMaHO.

[Mpouecc moucka M WCHpaBAeHUS OLIMOOK HA3BIBACTCS O/MAAOKON TIporpaMmbl. s mowucka
OoIIKMGOK OOBIYHO MCIOJB3YIOTCS ycayru oTnamuuka. Korma ommbka HaiiieHa, BBl CHOBa BO3Bpalllae-
TeCh K dTaly PeAaKTUPOBAHUS KOJOB MPOTPAMMBI AJIsSI €€ UCIIPaBICHUSI.

Bce mporpaMMbl cOCTOSIT U3 KOMaH, OOBSCHSIOUIMX KOMIIBIOTEPY, UYTO HYXHO JAejaThb U Kak
o0pabarbiBaTh MMeolMecs naHHble. [louTu Bce melicTBUSI MporpaMM CBOASTCS K MOJYYEeHMIO, 00-
'PaboTKe ¥ OTOGpakeHMIO (MM COXPAaHEHMIO) NaHHBIX. Jlaxe, HanpUMep, NPOrpaMMbl BUIEOUTP 3a-
HSITBI B OCHOBHOM TOJIbKO 3TUM. OHM MOJYYaloT JaHHBIE, CIes 3a HaXaThueM KJIABMIL, IBUXEHUSIMU
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MBI WIN OAQHECTHRA, 00pabaThIBalOT JaHHbBIE, TPUHUMAsI PEIIEHUsI, YTO HYXHO JIeJIaTh JaJibllie, U
3aTeM OTOOpaxaloT pe3yibTaT (Hampumep, Ha 3KpaHe oToOpaxkaeTcsl cledylolas KOMHaTta Jiabu-
PUHTa U C MOTOJIKA MPBITAIOT IBA MOHCTpA C MYIIKaMU B Jiarax).

§13bIKM BbICOKOTO U HU3KOrO YPOBHS

Y106kl MOHATL PasHULy MeXay SI3bIkOM MPOrpaMMUPOBAHKS BBICOKOTO YPOBHS U S3bIKOM MPOrpaMMypOBaHUs
HM3KOr0 YPOBHS, CPaBHUTE MEXAy COOOM BbipaxeHne, HabpaHHoe B C++ (S3blK BbICOKOrO YPOBHSI}, U 3KBMBA-
JIEHTHbIA eMy Kofl, HabpaHHbIN Ha A3blke accemosnepa (HU3KUIA YPOBEHb).

Kop C++:

a = 2*a - b*2 + 1;

;
OKBVBANEHTHBI eMy Kog, accembnepa:

. mov eax, DWORD PTR _a$S[ebp]
lea ©ax, DWORD PTR|[eaxteax*Z2]
mov ecx, DWORD PTR _bS$[ebp]
add ecx, ecx
sub eax, ecx
inc eax
mov DWORD PTR _a¥%[ebp], eax

B nevicTBMTENBLHOCTY KOOb! acceM6nepa Takke oTHoCATCS K Hbonee BbICOKOMY YPOBHIO, 4€M KOAbl, KOTOPblE KOM-
NbIOTEP MOXET BOCMNPUHMMATL HENOCPEACTBEHHO (663 KoMnunaummy. KomnbioTep MOXET MOHVMMAaTh TOJMLKO Ma-
LUMHHBIA A3bIK, MNPEeACTaBSOLLNIA nodble MHCTPYKUUN N KOMaHObl B YACNIOBOM BUAOE.

BoT Kak BbIrngguT dparMeHT KOO0B MaLUMHHOIO Si3blka:

8b 45 fc
8d 04 40
3b 4d f8
03 c9

2d cl

40

89 45 fc

 Tenepb Bbl MOXETE CPaBHWUTL KOAbI A3bIKOB BLICOKOIO Y HU3KOMO YPOBHS U PELLNTb, S3bIK KAaKOro YPOBHS Bbl XO-
. Tenu Gbl NCMONb30BaTh /1S HANMCaHUS nporpamm.

Jaabrasgpyniuuanprozpasio:

BeIMmoHeHWE BceX MPOrpaMM, HaIlMCAHHBIX Ha s3bIKe C-++, HauMHaeTcst ¢ QYHKIMKU, UMEHYEMOM
main. [lpu 3amycke mporpaMMbl TIPEXIE BCErO BBITIONHSIETCS TIepBOe BbIpaxeHWe (yHKIIMA main.
Boipaxcenue — 3T0 CTpOKa KOIOB, TMpeACTaBisiiomas COOCGH OTIeNbHYI0 MHCTPYKIIUIO UTT KOMITBIO-
Tepa. (DPynkyusa COCTOUT U3 TPYIIBl BbIPpa#Eiii. COOpaHHBIX BMECTe Ul pELUeHUs] OIpelesIeHHOU
3amaun. boree moapo6HO GyHKIMM OyayT pacCMOTpEHBI B CJenylomleil riaBe.) 3aTeM IMOOYepenHo
BBIITOJIHAIOTCH BCE OCTaJIbHBIE BbIPAYKCHHSE — 10 OIHOMY 3a pas.

WHCTPYKIIMY HEKOTOPBIX BBIPAXXEHUI BBIMTOJTHSIIOTCS TOJIBKO B TeX ClydyasiX, €ClIu CIpaBellJIMBO
Kakoe-To yciaoBue. Takue BbIpaXXE€HMSI HA3bIBAIOTCSL VC.106HbIANE onepamopamu. Taxk, CTpoKa KOIOB
MOXeT COAEPHATh. HampuMep, ciaedylolyo HHdopMaluoo s Kommnblorepa: "Ecam moab3oBarenb
IIEJKHET Ha KHOMKe [leyaTh, BbIBEAU OTKPBITHINA JOKYMEHT Ha [1e¢4aTh .
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Tlepemennvle WCTIONB3YIOTCS JUIT TIPENCTAaBJICHMST MaHHBIX B Tporpamme. Hampumep, eciu
HYXKHO 3alIOMHMTb UMsl TOJIb30BATENsI, MOXHO CO3laTh MepeMeHHyo Mwmsi. 3atem B j11060if Mo-
MEHT, KOTJa MoTpeOyeTcsl MMs TI0JIb30BaTeNIsl, MOXHO TPOCTO COCIAThCS Ha 3HAaYeHME TepeMeH-
Hoii MiMs1. B miporiecce BBITIOJTHEHUST MPOrpaMMbl 3HAUEHUS TIEpEMEHHBIX MOTYT U3MeHsIThcs. Ha-
MpUMeEP, MOXHO TIPUCBOUTD TNepeMeHHoN MMs 3HaueHne MapTuH, a TIOTOM JPYTUM BbIpaKeHHEM
MPUCBOUTH 3TON Xe nepemennoif 3HayeHne CtenaH. Ho camo mo cebe 3HaueHue rnepeMeHHOn
HUKOTJa He MEHSeTCS — B JIIOOOM Ciydae BbI JOJDKHBI HamMcaTh Kakoe-HMOYIb BbIpaXKEHUE, Me-
HsIIO11Iee OHO 3HAYEHUE Ha JIPYroe.

Kommernmapuu WCTONb3YIOTCS JIs1 OMMUCAHUSI TOTO, YTO MPOUCXOAUT B TPOLIECCE BbIMOIHE-
HUsI TIporpaMMbl. Bbl MoxeTe MoGaBNIATh MX I PACHIM(POBKU IieJieid, ¢ KOTOPBIMH ITHIITYTCS
T€ WIM MHbIe (PparMeHThl KOIOB, IIsI (PUKCUPOBAHUS KaKUX-TO MbICNIC M WAEH, sl OTMCaHUs
pemaeMbix 3amad. J{o6GaBisisi KOMMEHTApUM, Bbl YIpOILAeTe YTEHWE KOMOB Ballledl MPOrpaMMbI
noas3oearciaMu. J[1g Bac KOMMEHTapUM TakKXe MOTYT ObITh OueHb ToJie3Hbl. Eciu uyepe3 He-
KOTOpOE BpeMsI Bbl 3aXOTMTE BHECTM M3MEHEHWS B yxke HaOpaHHBIC KOJIbI, BaM, CKOpee BCETo,
TpyOHO OyIeT BCIIOMHMTD, U YEro MCIOJIb3yeTCsl Ta WIM MHas TIepeMEeHHas M 3a4eM HYXXHO
ObUIO CO3maBaTh Ty WIM MHYIO (YHKIMIO. B Takmx ciaydasx, moxamayil, KOMMEHTApUUd MOIYT
ObITh €IMHCTBEHHBIM CPEICTBOM, KOTOPOE IOMOXET BaM BCIIOMHUTh, YTO XK€ MMEHHO BbI XO-
TeNM chenath, Habupas o1 Koabl. (KpoMme Toro, B KOMMEHTApHsIX MPOrpaMMbI Bbl MOXETE BbI-
cKazaTrh Bce, 4To Haboseno. KoMmmbloTepy Belb BCce paBHO, a Bbl M30aBUTECHh OT JIMIIHETO TIPY-
3a.) [Ipu mpeobGpa3oBaHUM KOAOB C++ B MallMHHBIE KOObl KOMITWJISITOP MTHOPHMPYET CTPOKH,
SIBJISTIOLLIECS] KOMMEHTApPUSIMU, M TIPOCTO IIPOITYCKAeT MX.

Ha puc. 2.1 mokazaHa HeOOJbIIAs IIpOrpaMMa, B KOTOPOIM MCIIONBL3YIOTCS (PYHKIIMSI main, BbI-
pakeHus1, iepeMeHHbIE 1 KOMMEHTapUH.

#using <mscorlib.dll>

int nMyInt; —— MepemeHHas

int main (void) -~ Haysano ¢yHkumm main
{
//TlonydeHre 3HaYeHUsI OT MNoNk3oBarens -«— KoMMeHTapuin
nMylnt = GetNumber(); --————————— BblpaxeHne
if (nMylnt > 0) = —= YCnoBHbI onepaTtop
return nMylnt;
return -1;

Puc. 2.1. OCHOBHbIEKOMIOHEHTbI, MI3KOTOPbLIXCOCTOUTIPOrpamMmmMa

Crrrangaprinee nognpozpasis:

Koznpl obmmx mis GOJBIIMHCTBA MPOrpaMM aJITOPUTMOB XPAaHSTCSI B KOMITOHEHTE Cpelbl
.NET, naspiBaeMom CLR (Common Language Runtime). Hampumep, moutu Bce mporpamMmbl
OTOOpaxaloT Kakue-To 3HaueHus Ha skpaHe. BO3MOXHO, 3TO MOKaxeTcs BaM CTpaHHBIM, HO
IUISL BBITIOJTHEHUSI TAKOTO MPOCTOTO NEUCTBUSI KOMIIBIOTEPY HYXXHO C/IeJaTh MHOXECTBO LIaroB.
Bmecto Toro uroObl mucath liejibie HAOOPbI KOAOB IS BCEX ITMX IIaroB KaXAbI pa3, Koraa
HyXXHO 4YTO-TO BBIBECTM Ha 3KpaH, Bbl MOXETe IPOCTO BOCIOJIb30BATHCS TOTOBOM MOANPO-
rpaMMOM, Co3maHHOM migd cpenpl NET.
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Korna Bbl MUIIETE Heynpagisemvie TPOrpaMMbl (Te, KOTOpbIE CO3MAIOTCS C KC-
MONb30BaHMEM CTapoii Bepcuu C++). TIOANPOrPAMMBI, PEATU3YIOIIUE TUTTMYHBIE
anropUTMEl, COIEPXKATCsl B TaK Ha3bIBaeMbIX Oubauomexax. YeM OHM OTIMYAIOTCS
or CLR? Mo cymn, Huuem. U Tc m apyruc gsnsiorca 6ubnmorekamu. Pasnuna
TOJIbLKO B Ha3BaHMU. (LR mMoxeT OBITh MCIIOJB30BaH TPU CO3JaHUKM MpOrpaMM Ha
si3pikax Visual Basic, C# u Visual Ct - (Ipy 3ToM camyt GUOIMOTEKH TS PasHBIX
SI3BIKOB OyIyT HECKOJIBKO OTian4athes). Xotd CI.R, Mo CyIlIecTBy, SIBISIETCSI TEM XKe
HabopoOM OMOIMOTEK, er0 BO3MOXHOCTU 3HAYMTENIbHO IIMPEe BO3MOXKHOCTEN CTaH-
MApTHBIX OMOIMOTEK s3bIKa O 4.

LT [CeTL IBA TMITA OMOJIMOTEK: CTaTMUecKre M AMHaMuueckue. Eci BBI MCTIONb3yeTe Tpu

// CO3IaHWM CBOEI TPOTPaMMBI TIPOLICYPHI ¢ mcmitueckoit Guéiomexy, KOObl 3THX IPO-
LIelyp HETOCPENCTBEHHO KOTMPYIOTCS B TEKCT Balllell TPOTpaMMbI, YBETUUMBAS TaKUM

K obpazom ee pasMep. Ecimu ke Bbl ucnone3dyete duHamuyeckue Oubauomexu
(HaspBaemble Takke DILL), camu mpoliemypsl He KONMMPYIOTCS B Ballly IPOrpaMMy, a
BBI3bIBAIOTCS B MPOLIECCE €€ BLINOIHCHHA.

Daa weto cosqaioncs npozpasist

Jliobas mporpamMma cosmaeTcsl ISl pelieHus] Kakux-To 3amad. [Ipy oTom, mepenm TeM Kak Ha-
YaTh TMCaTh KOJIbI, Hy)KHO Pa3leNUTh 3a[auy Ha HECKOJIbKO OTIETBbHBIX JJOTUYECKMX YacTeil 1 3a-
TeM cOo30aTh MPOIEAYPHI, KaKIas U3 KOTOPBIX OyaeT pemiatb MpobieMbl cBoeil yactu. [loHavamy
TIepCTIeKTVBA pa3/iesieHnsT OOIlei 3amayd Ha HECKOJIbKO 0oJiee MENIKMX MOXKET TOKas3aThCsl JT0-
BOJIHO CJIOKHOM, OHAKO TI0 Mepe MPHOOPETEHMsT OITbiTa MPOrpaMMUPOBAHUS Bbl HAYyJUTECh Je-
JlaTb TI0 OBICTPO M TOYTH aBTOMaThuecku. (JItoOble XOpoIe KOMITBIOTEpHBIE KyPChl YACNSIOT
JIOMY BOIIpOCY OOJIbIIIOe BHUMAHMUE.)

B KavecTBe npuMepa pacCMOTPUM BapMaHT CO3MAHMST TTPOrPaMMBI TS peilleHHA OOBIYHOM 3a1a-
yu. [1peanei1oxuM, BaM HYXXHO BbIYMCIIUTD IUTollans keaapara. (3auem? Kakas pasHuua. Moxer, y
BaC BeYepMHKA W Bbl XOTHUTE YEM-TO YAWMBWTH CBOMX JApy3eil.) Bie co IIKOMBbI BbI IMMOMHUTE, YTO
TUIOIIAIb KBa/IpaTa BBIUMCIISIETCS] KAK YMHOXEHUE €ro CTOPOHbI Ha camy ceOsl.

B KoHTekcTe co3maHMsi MPOrpaMMBbl 3Ta 3aada MOXET ObITh pa3duTa Ha TPU JIOTMUECKHE
roa3anaym.

I. OnpeneneHne JMHBI CTOPOHBI KBAIpaTa.
2. BblunciieHde IWIOLIAIM KBAPaTA IyTeM YMHOXKEHHsI CTOPOHBI HA caMy ceosl.
3. OTro0paxkeHue NOJyYEHHOrO Pe3y.IbTATA.

Tenepe, Korma ooias npobsnemMa pa3duTa Ha OTHENbHBIE TOA33/1au, KaXKIYI0 U3 HUX CIIemyeT
MpeoOpa3oBaTh B KOIbl MPOrpaMMbl, YTOObI KOMIBIOTED 3HAJ, KaKWe 3afayd eMy HYXXHO pellarhb.
Hanpnuyep. Ha a3bike CH++ \NET 3T KOIbI MOIyT BBIIVISIIETD TaK:

ITUIOIa O KBaOpaTAIlIPMY CJIIOBVIM , HTOM3BEeCTHAa

w00 CTOROHR]

#2 nnlude "stdafx . h”

#osing <mecorlib.dll:>
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using namespace System;

//C 2TOM CTPOKM HAYMHAETCS BHIIOJIHEHME IIPOILPAMMEL
#ifdef _UNICODE

int wmain(void)

ttelse

int maia{void)

fendif

{

String *pszSize;
int nSize;
int nArea;

//3amIpoC OT IIONB30BATENA 3HAYEHMHT MOJIIMHEL CTOPOHEl KBaIpaTa
Console: iWriteline (L"Yemy paBHa OJMHA CTOPOHE keBalpaTa?™);

/ /Tloydenne oTBeTa
pszSize = Console ::ReadLinel(l;:

/ /TlpeobpazoBaHMe TIOIYYeHHOTO 3HaYeHMsI B YMCIIO
nSize = nSize.Parse(pszSize);

//BHUMCIIEHVE TUIOMANM KBampaTa
nArea = nSize*nSize;

//OrchpaxeHue pesynLTara

//0bpaTuTe BHYMMAHME, YTO OIS DTOTO BHAYAJIE HYXKHO

//TIpeocbpazoBaTh IIOIyYEeHHOe 3HadeHVe B CTPOKY

Console: WriteLine (L"[lnomane kBampaTa cocTasiaseT {0}
emouumil. ", nArea.TeStringl)):

//OxuOanre, TIIOKa IIOJIb30BaTeslb HEe OCTaHOBUT
/ /BEINICTIHEHME TIPOTPAaMMEL
Console: :Writeline (L"HaxummTe Enter, 4YTOOb: 3aBEpIMThH
BBIIIOJTHEHVE TIPOTPaMME") ;
Conscle: :ReadLine (] ;
return 0;

Hrak, BBl TOJIBKO YTO Y3HaJIM, KaK BBIIJSIASAT KOJbl porpaMMbl. Ho Kak pa3zoOpatbest, AIsi 4ero
HyXHa Kaxnasi oThaesibHass ctpoka? Jljasi 3TOro cHavajia MO3HAKOMbTECh C OOIIMMU TMPUHIUIIAMU
YTeHUsI KOIOB MPOTpaMMBbl (€CIM BbI UX €llle HE 3HAeTe).

1. HayuHaiiTe yuTaTh C CAMOro HavaJja.

2. YwuraiiTe Mo OJHOI CTpPOKeE.

3. CrapaiiTech NOHSATH, JJIsl Y€T0 HYKHA KaXKnasi CTPOKAa.

4. Eciu Bbl 4ero-to He MOHUMAETE, MEPEXOAUTE K CJEAYIOIIEH CTPOKE.
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DT Xe TMPUHIUTIBI UCIOJB3YIOTCS MPU paboTe KOMITMIATOPA, 32 MCKIIOYEHWEM pa3Be 4TO YeT-
BEPTOrO MYHKTA.

[anee omuchiBaeTcsl, Kak Bbl MOIJIM OBl MHTEPIPETUPOBATH KOABI TMPUBEIAEHHOW BHIIIE TPO-
rpammbl. MTaK. o6paTuMcs K MEPBBIM IBYM CTPOKaM:

//8quarelirea
//BBEMMCIIEHME INCl:and KBalpaTa IpW YCIJIOBMM, dYTO M3BeCTHa
//OnMHa ero CTOPOHBI

VBUIeB 1X, Bbl MOXeTe noaymath: "Hy, B 3THX CTpoKax HEeT HUYero CJIOXHOro. B Hux roBopuT-
Cs, U4TO 3Ta TporpaMmMa BbIUMCIISIET TUTOIIAIb KBajpaTa MCXONs W3 IUTMHBI ero CTOpoHbI”. ([Be Ko-
Chble YepThl B HaYaJIe CTPOK YKa3btBAKIT, UTO 3TU CTPOKU SIBIISTIOTCSI KOMMEHTapHsIMH. )

#include "stdafx.h"

$using <mscorlib.dili>

using namespace 3Systeri;

"A 3TO yXe 4YTO-TO COBCeM HeNoHsTHoe. HaBepHoe, O TOM, mIJisi 4Yero Bce
3TO HYXHO, # y3Hal B ciaeayommx -Jiasax'"., (CoBeplIeHHO NPaBUIBLHBIA XOI
MBICJIE.)
#ifdef _UNICODE
int wmain(veid)
ttelse
int main(void)
#endif
"Onsite YTO-TO HenoHsiTHOe. [1o#anyii. ceityac 370 MOXKHO TPOITYCTUTD".

String *pszSize;

int nSize;

int nArea;
"3ayeM HyXHbl 5TK CTPOKM s TOYHO HE 3HAaK, OJHAKO cJoBa size (mjauHa)
u area (TUlolIanb) YKe KaK-TO CO3BYYHBI C pellaeMoil 3amaveid”.
//3amnmpoc om TIOoNB30BaTeNsl 3HAYEHWS UIMHBI CTOPOHBI KBaJapaTa

Console::Writeline(L"Yemy paBHA AJIMHA CTOPOHBI kKearpaTa?", ;

//TlonyyeHue oTBeTa
pszSize = Conscle::Readlinel(};

//I1peobpa3zoBaHue MOJYYEHHOro 3HAYE€HUS B YHUCIIO
nSize = nSize,Parse(pszSize};

"Bce 3T0 BBIVISIIMT HEMHOTO CTPAaHHO, HO B 1IEJIOM MOXHO TIOHSITb, YTO KOIBI 3T HYXXHBI IJIsT
TOTO, YTOOBI KOMITBIOTED y3HaJI, YeMy paBHa JJIMHA CTOPOHbI KBajpara'.

// BpluucneHuwe TIUIOIIAOW KBaapaTa
nArea = nSize*nSize:;

“Ila, na! D10 st moHumaro! B 3TOi CTpOKe UTMHA CTOPOHBI YMHOXKAETCSI Ha caMy ce0st, M MbI Ha-
XOIMM TUTolanb Keanpara”,
Hy u tak nanee.
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3aKOHYMB YUTATb 3Ty KHWTY, Bbl OyleTe 3HATh, U1 YErO HyXHa KaXIasd U3 BCTPETHBILMXCH BaM
3nech KoMaHa. Bosiee Toro, Bbl OyneTe 3HATH HE TOJBKO KAaK YWTATh KOMBI IIPOrpaMM, HO U KaK MX
cosmaBath. JIpyruMu cjioBaMu, Bbl HAyYUTECh MPOrPaMMUPOBATh.

A IMENEhHG HEMHO2O HeeOftitis

BbI TOJIBKO UTO y3HAIM, KakK BBINISAST KOAbI HAacTosIIEl nporpaMMbl Ha C++. OmHaKoO B 3TOM
rporpamMMe He ObUTM UCIOJIb30BaHbl BOBMOXKHOCTH OOBEKTHO-OPUEHTUPOBAHHOIO MPOrpaMMUpPOBa-
Hust. S3bik C++ HACTOJIBKO TOMY/ISIPEH BO MHOTOM 6J1arofapsi UMEHHO 3TUM BO3MOXHOCTsIM. [Toue-
my? Ha 310 ecTb psin mMpu4rH.

§ ¥ OOBEKTHO-OPUEHTUPOBAHHOE MPOrpaMMUPOBAHUE TIO3BOMSIET TOBTOPHO MCIONB30BaTh
OIHU M Te K€ KOJbI, YTO 3HAYUTEJILHO SKOHOMUT BpeMsI M YCHJIMSI, HEOOXOMUMBIE MPU
CO3MaHUU TIPOTPaMMBI.

¥" OBBEKTHO-OPUEHTHPOBAHHbIE TIPOrPaMMbl MMEIOT XOPOLIYIO CTPYKTYpY, UTO CYLIECT-
BEHHO O0JIeryaeT YTeHue W MOHUMaHKe UX KOJOB.

e T gy

: ¥ OOBbEKTHO-OPMEHTUPOBAHHLIE TIPOTPAMMBI JIETKO TECTUPOBATh. MIX MOXHO pa3OouTh Ha
HEOOJIbIIE KOMIIOHEHTBI M OTIEHHO TMPOBEPSITH PAbOTy KaxkIOTo U3 HUX.

TR EE T

v B O@BeKTHO—OpI/IeHTI/IpOBaHHLIe IporpaMmmbl OYEHD JICTKO BHOCUTH U3MCHCHHUA 1N o0aB-
JIATb HOBBIC BO3MO>KHOCTH.

R g

OcHoBHas1 uiiesi OOBEKTHO-OPUEHTHPOBAHHOTO MTPOTPaMMMPOBaHUs TipocTa. JlaHHBIE U TTpo-
Lieaypbl, 00pabaThIBalOIIME 3TH AAHHBIE. OOBEAMHSIOTCS B OMHO 1I€JI0€, HA3bIBAEMOE K/IACCOM.
Ecimm HyXXHO TIONYYUTH JOCTYN K JAQHHBIM KAaKOTO-TO Kjlacca, WMCIOJB3YIOTCS TPOLEAYyPhl 3TOTO
Ke Kiacca. ,

B crapbIx npoleAypHBIX SI3bIKAX MPOrpaMMUPOBAHUsI, HAIIPOTUB, TaHHBIE W MPOLIEAYPHI, UX
obpabaTbIBalolle, He MOIIM ObITh OOBEAMHEHBI M BOCIIPUHUMAIKMCH KaK COBEPIIEHHO pa3Hble
KOMITOHEHTBI.

Y710 Takoe 00beKT U C YeM ero easT

B ocHOBY Bcero o0beKTHO-OPUEHTUPOBAHHOTO MPOTrPaMMUPOBAHUSI TOJOXEHA TaKasl Ues:
pa3ouTh pelaeMyro 3amady Ha Tpynmy oObeKToB. Obsexmbi COCTOSIT M3 AaHHBIX U TIPOLIEAYD,
KOTOpbI€ 3TU NaHHble 00pabarbiBaloT. Hampumep, paccMOTpUM TIporpammy, YIpaBJIsSIIOLLYIO
JIMCKOBOJZIOM C aBTOMAaTMYeCKON CMeHOi ruckoB. OHa MOXET COCTOSITb U3 HECKOJbKHUX OOBEeK-
TOB, 00pabaThIBaIOLIMX MH(OOPMALIMIO O BOCIPOU3BOAUMBIX C YCTPOMCTBAa My3bIKAJIbHBIX Tpe-
kax. OnMH OOBEKT, HANPUMEP, MOXET UCIOJb30BaThCsl ISl TIPEACTABICHUS BOCIIPOM3BOAMMBIX
TPEKOB, a BTOPOIl ISl TPENCTaBJIeHUsT caMOro nuckoBojaa. Kaxkmblii oOBEKT JOMKEH copaep-
KaTh JaHHBbIC, KOTOpPbIE €ro OMUCHIBalOT (00beKT TpeK MoxXeT coiepxkaTb MH(OOPMALIMIO O
MPOJO/KUTEIBHOCTU TIECHM), W (DYHKLMM, KOTOpbIe OMEPUPYIOT 3TUMU JaHHBIMU (OOBEKT
Tpexk MoxeT uMeTh (DYHKIIMIO, OTOOpaXKAIOIIYI0 Ha3BaHUE MECHU U €€ MPOIOKUTETbHOCTD).
OO0benvMHEeHUEe JaHHBIX W 00padaThIBaOIIMX MX (DYHKLUMI B OTIEJbHbIE OOBEKThl Ha3bIBaeTCS
UHKancyaayuet.

Vike ToTOBbIe OOBEKTHI MOXKHO OOBEIMHATH MEXKIY COOOM IS CO3MAaHMSI HOBBIX OOBEKTOB. DTO
Ha3bIBaCTCsl xomnozuyuer. Hanpumep, MOXHO co3aath oObekT Kapaoke, 0oObeIMHMB OOBEKT
AN CKOBOJI C oosekrom MukpodoH. (MoxHo co3nats 00beKT CyTKH, 00BeIMHUB 00beKT leHb ¢
oonrekToM Houb.)
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MoOXHO co3naBaTh HOBble OOBCKThl Ha OCHOBE YX€ CYLIECTBYIOLIMX 0O0beKTOB. Hampumep, Ha
OCHOBE 0DBEKTA. BOCIPOU3BOISILEIO BUACO, MOXHO CO3[aThb OOBEKT, PACcMpOCTPaHSIOIIMN BUIEO,
n00aBUB B Hero (pyHKUMM OOpabOTKU AEHEXHBIX MepeBooB. M3MeHeHMe CyLIecTBYIOUIMX CBONCTB
00BEKTOB WM N00aBIE€HUE K HUM HOBBIX (DYHKIMIA 17151 CO3IaHUsI HOBBIX OOBEKTOB Ha3bIBaeTCsl Ha-
CIEOOBAHTICM.

Iacaenosalie — OOHO U3 HauOosiee BaXHBIX CBOMCTB 06L6KTHO-OpI/ICHTI/IpOBaHHOI‘O Inporpam-
MHpOBaHUA. Co3maBasi HOBBIE OOBEKTHI IMyTéM HacJeaoBaHUA KOIOB YXE CYHIECTBYIOLIUX pa60-
Tarunx 0OLEKTOR, BB oJIydyaceTe psdaa nNpeuMyulieCTB.

¥\ le HyXHO TIOBTOPHO HAGUPaTh T€ Xe KOIbI: BCE KO/Ihl, KOTOPbIE HaOPaHbl ISl MCXOAHBIX
00bLEKTOR. aBTOMAaTUYECKU MOTYT ObITL MCMOJb30BaHbl HOBBIMM OOBEKTAMU.

¥"  CHuXaercs BEpPOATHOCTb BO3HMKHOBEHMs OIIMOOK: €CJAM Bbl TOYHO 3HAETE, 4TO MUC-
XOAHBIA OO0BEKT paboTal [1paBHIBHG, 3HAYUT, JIOObIE BO3HUKIIME OIIMOKU cienyer
UCKaTh B KOJax, KOTOpble ObLIM N00GaBJIE€HBI K HOBOMY OOBEKTY mpM ero cozmaHuu. C
IpYroit CTCPOHLI, €CIM Bbl HaiieTe W WCIpaBUTE OIMOKY B MCXOIHOM OOBEKTE, OHA
aBTOMAaTHUYECKM OyIdeT MCIpaBjieHa JUISl BCEX APYTMX OOBEKTOB, CO3MaHHBIX M3 JAHHO-
ro MyTeM HacjedOBaHWUSI.

v Konbr InporpaMmbl CTaAHOBATCA JIETYC MJIA YTCHUA W IIOHMMaHMI: HY>XKHO ITOHATH, KaK pa-
00TalOT UCXOMHBIE OOBEKTHI. HOHSITI:, Kak pa60Ta10T O6'I>CKT]>I, CO3IaHHBIC ITYTEM HacCJE-
HOBaHHMA. 6y£[€T HaMHOTIO [POULE, MOCKOJIbKY BaM OCTaHETCs TOJbKO M3YyYUTb, KakK pa60-
TalT 100aBJ€HHbIE K HUM JaHHbIE U Cb‘:."HKllHH.

Eule onHUM CBOMCTBOM OGBEKTHO-OPUEHTHMPOBAHHOIO MPOrPAMMMPOBAHUS SIBJISIETCS TOT (HaKT,
YTO OfHA U Ta Xe (DYHKIMST MOXET BBIMOJHATHCS IMO-Pa3HOMY B 3aBUCMMOCTH OT TOTO, JaHHbIE Ka-
Koro o0bekTa oOpabaTeiBaloTCS. ODTO CBOMCTBO HasblBaeTcsl notivopdhuzsmom. Hanpumep, ecnn
byHKIMS MOXKHA pacrevyaTraTb COAEPXMMOE STYSHKU 3JIEKTPOHHOW TaGJMIIbI, Ha TevyaTh BBIBOIUTCS
yucao. Eeau ke GyHKIMS DOJKHA pacreyataTh AMarpamMmy, Ha IedaTh BBIBOOMUTCS u3obOpaxeHue. B
000uX ciydasx MCIOJIb3yeTCsl OJHA U Ta Xe {])):m(um{, HO TOCKOJIbKY OOBEKThl pa3Hble (siueiika u
JnuUarpaMMa), BBITTOJHsIEMbIe IeHCTBUS 6;-;1}-"[ COBEPIIEHHO Pa3IUYHBIMU.

MHukancynauus

WNnkancynsiuueir Ha3bIBaeTCsl BblAEIEHUE JaHHBIX U QYHKLUMI, 00pabaThiBalOIMX 3T AaHHbIE, B
OTIEJIbHBIE 3JICMCHTR], Ha3blBaeMble o00sekmamu WIA Kaaccamu. JJaHHbE, B 3aBUCUMOCTU OT TOrO
KaK OHM HCIOJb3YIOTCSI, MHOTIA HAa3bIBAIOT CGOitCingdtiikiaccoB. MyHKIMM TakKXe MHOIJA Ha3biBa-
10T Memodamuy KJIacCoB.

CekpeT co3naHus KauyeCTBEHHO! OO0BbEKTHO-OPUEHTUPOBAHHON MPOrpaMMbl 3aKJI0YaeTcss B TOM,
YTOOBI BBIIENAUTbH KJACCHI, KOTOPbIE Obl MaKCUMaJlbHO TOYHO OIMCBHIBAIM pEaJbHYIO pELIaeMyio
npoGieMy M KOTOpble MOXHO ObLIO Obl MaKCMMaJbHO YacTO MOBTOPHO MCIOJb30BaTh. [loHauany
9Ta 3ajaya MOXET MO0Ka3aThCsl JOBOJBHO CIOXHOM, OAHAKO MO Mepe MPUOOPETeHUs] MPaKTUYECKOro
ONbITa Bbl HAYYUTECh ITO [eJ1aTb MOYTU aBTOMATUYECKHU.

HacnepoBaHune

O10 0onHO M3 HauboJiee MHTEPECHBIX CBOMCTB OOBEKTHO-OPUEHTHMPOBAHHOIO IMPOrpamMMu-
poBaHusi. Kak oTMedanoch paHee, C MOMOLIbIO 3TOrO CBOMCTBA MOXHO CO3[aBaTh HOBbIE OOb-
eKTbl, UCIOJIb3Yysl AJIsI TOro yxe cyiectBytoiiue. HoBbII Kilacc, co3naHHble HA OCHOBE TOTO-
BOTO KJlacca, Ha3bIBae€TCSl MPOU3GOOHbIM. A TOT K1ACC, KOTOPBIA ObLT B3SIT 32 OCHOBY, Ha3blBa-
ercst 6asoevim. (MHOroa mnpoOM3BONHBbIE KJIACChl HAa3bIBAIOTCSl GOuEpHUMU, a 0a3oBble —
POOWMETBCKIA.)
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Ha puc. 2.2 nokazaHo cemb kiaccoB. Kiacc 3Byk siBisieTcss caMbiM MpOCTbIM. OH COIEPXKUT
Ha3BaHME BOCIPOM3BOIMMOTIO 3BYKa U €ro MpoaokuTebHocTh. Kimacc Tpek ocHOBaH Ha Kiacce
3BYK, a MOTOMY TaKXe COAEPXUT MH(MOPMAIIMIO O HAa3BaHUM W MPOAOKUTENbHOCTU. Kpome To-
ro, OH COAEPKUT AaHHbIE 00 UCIOJHUTEAE U o AaTe 3anmucu. Kmacc Rock siBiasiercss mpousBom-
HbIM OT Kiacca Tpek. OH comepXWT Bce dJIeMEHThl Kiiacca Tpex (Kak M BCe 2JIeMEHThl Kiiacca
3BYyK) IUIIOC ellle HeKoTopble. TakuM 00pa3oM, Ha OCHOBE JIIOOBIX KJIaCCOB MOXHO CO3[1aBaTh
OoJiee CIOXHBIE KIIacChl, coaepKallire B cede Oosblile pa3HbIX JaHHBIX U (YHKIIMHI A1 UX oOpa-
0oTku. [Ipu 3TOM KaxKaplii MPOM3BOAHBIN KJacc coiepKaT B cebe Bce JaHHbIE M (DYHKIIMHU, KOTO-
pble ecTb B 0a30BOM KJlacce.

3ByK
HassaHuve
MpoaoNXNTENBHOCTD
3BYKMXKMBOTHbIX Tpex
Jata3anucu
Rock Knaccuka Pop
Mpynna DOupuxep AnLGoM
AnbGom OpkecTp Poimanr
MNepBasCkpunka
1
Alternative Rock

Puc.2.2. HoBbleknaccbiMOXHOC034aBa TbyTEMHAC/E€0BaHNSICBOVICTBMMETOLOBYXE CO34aH-

HbIXKJ1aCCOB

Monumopdpusm

IMpu co3maHny HOBBIX KJIACCOB MOXKHO HCIIOJIb30BaTh HE TOJIBKO BO3MOXHOCThH HAacjenoBa-
HUSI, HO TakKxXe MOoJMMOPPU3M ISl OIpeaeseHusI Criocoba MoBeaeHUs HOBBIX KiaccoB. Eciu Bbl
ele He 3alTOMHWIM BCE TPeuecKue CJIoBa, YIOTpeOssieMble B 3TOi IJlaBe, HAIIOMHUM, 4TO TOM
noaumopguszmom TOAPa3ZyMEBaETCSl BO3MOXHOCTb OJHMX W TeX Xe (DYHKIMI TMO-pa3HOMYy O00-
pabaTeiBaTh JaHHbIe, TMPUHAUIEXAlIe pa3HbIM oObekTamM. Hampumep, kimacc 3BYK MOXET
umeTh ¢yHKimo Ilonyuyuts. Ecam 3anyctuth ee misi oobekTta 3BYKMKMBOTHBIX, OHa MOXKET
OTOOpPa3UTh Ha 3KpaHE COOOIIEHUE, COBETYIOIIEe B3ATh ¢ cO00 NUKTOGOH M CXOIWUTh B Onu-
Kammii 3oonapk. Ecim 3amyctuth 3Ty ke (pyHKUMIO W11 00bekTa Rock, MoXeT ObITh Ipen-
MPUHSTA TIOMBITKA OTKPBITH COOTBETCTBYIOLIYI0 Web-CTpaHUIly C BO3MOXHOCTBIO 3arpy3Ku
HYXXHOTO (paiina.
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Menoab3yd ofHOBPEMEHHO BO3MOXHOCTh HAC/IEIOBAHUS U MOJMMOP(MU3M, BBl CMOXETE JIETKO
CO#T18aTL HAOOPHl MOMOOHBIX, HO YHUKaJbHBIX 00BEKTOB. biiaromapsi HaciemoBaHUIO OOBEKTHI OYy-
A¥T BO MHOTOM IIOXOXM IIpyr Ha apyra. A Oiarogapsi noauMop@usMy KaxIbplii U3 HUX MOXET yeM-
TO OTIAWYATLEA OT ApYruX. Tak, ecid Bbl UCIOJb3yeTe MOJUMOPOU3M, TO QYHKLHMH, MPHCyTCTBYIO-
It &9 B pa3HBIX O0OBbeKTax (Takafd, Kak GpyHKums [1oaydmTh), I KaXXIOTO M3 HUX OymeT paboTaTh
MO-pa3HoMY.

Ecan ang kakoit-to pyHKUMM MOnMMOpGU3M HE UCIONbL3YETCs, Ui TPOU3BOJHOIO KJacca OHa
(3v/1eT BBIMONHATHECS TOYHO TaK Xe, KaK U Uil 6azosoro. Ecmu mis kinacca, IpOM3BOJHOTO OT Kjlacca
DS LTEL He RepeaN s QYHKIMIO. CIIYyYUTh (T.e. MPOCTO HAclemoBaTh e¢ 0e3 BHECEHMUS H3MCHEC-
HIIT), TO ee BBIMOJIHEHUE TakxXe OyleT MPUBOAUTH K TOTMBITKE OTKPBITH Ty Xe Web-crpanuiy. Ta-
KUM 00pa3oM, MpPOU3BOIHBIE KJIACCHl M3HAYAIbHO MMEIOT TY X€ (DYHKIMOHAIbHOCTh, YTO U DA3ORLIC.
Fiinke kakue-to GYHKIMKM OTINYAIOTCS, IHAYMT, K HUM ObUI TIPUMEHEH TIOJTUMOP(OU3M.
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MpucTynaem K co3gaHuio Nporpamm

Bamou cnaee...

> Y10 Takoe McXomHble aiib
» CosmaHve W BBITIOTHEHNE YIIPaBIsieMbIX TiporpamMm NET C++
> CoznaHue 1 BbINOJHEHUE HeyTpaBisieMbix iporpamm C++

2

Ta IIaBa ITOMOXKET BaM co3maTh CBOO IiepByto mporpammy C++. (M make He omHy.) Hau-

HEM C co3faHusl yrpasisiemoi nporpammbl C++. DTO OpyXecTBEHHOE OIpenesieHue AaHO
paspaborurkamu cpeabl [ NET mporpammam, co3maBaeMbIM TSI pabOTHI B 3TOM cpeme, U 0003HaYa-
€T, YTO TIpY Pa3pabOTKe STMX TMPOTpaMM TPENOCTABISIETCS] MHOXKECTBO JTOTIOJTHUTETbHBIX BO3MOX-
Hocreit (6rmaromapst CLR) u obecrnieurBaeTcsl UX KOPPEKTHOE BHITIOTHEHUE (G1aronaps MpaBHIbHOMY
VIIPaBJIEHUIO TIAMSITHIO U MHOTOMY JIpyromy). Takke Bbl HaydUTECh CO3IaBaTh I0OpbIE CTapble (Win
cTaHaapTHble) rporpamMbl C++, w1 KOTOpbIX pa3paboTuuku cpenbl .NET npumyman Hexopoliiee
Ha3BaHHe — HeymnpasisieMble MporpamMmbl. Ho BHauane Bbl HaydyuTech CO30aBaTh TO, UTO SIBJISIETCS
OCHOBOI1 JTF00011 rporpamMmbl C++ — UcXomHbIe (aiiibL.

3auem hyxror ucxoghote aiinbl

Hcxoonvie ¢hatinby, v daitnbl peanuzaumu ¢ pacimpedveM CPP (uutaercst kak C Plus Plus)
oo CXX, comepxkaT B cede OCHOBHYIO YacTb BBITIOJHSIEMOI ITporpaMMbl. IMeHHO 371ech ornpene-
JISTIoTCsl (DYHKIIUMM, TAaHHbIE W XOM BbINosHeHus1 nporpammbl. (Ilom xodom evinoanenus npoepammeot
MOAPa3yMeBaeTCsl MOC/IeA0BATEIbHOCTb, B KOTOPOW OYIyT BBITIOJHATBCS OTAENbHBIC BbIPAKECHUST
WIN 4acTU TIPOrPaMMBl.)

Hcxonubie daityibl cOCTOST U3 BbIpaXKEHU. Bbipasicenuem SIBISIETCSl CTPOKA MPOrpaMMbl, KOTO-
past TaeT yKa3aHue KOMITBIOTEPY BBIMTOJHUTH KaKOe-TO JIEHCTBYE.

Hanpumep, npuBeneHHast HIDKe CTPOKA SIRMSIETCS BBIPAXKEHUEM, KOTOPOE YKa3bIBaeT KOMITBIOTEDY,
YTO HEOOXOIMMO BBIYMCIIWTH TUIOIIANbL KBAJIpaTa IMyTeM YMHOXEHUSI JJTMHbI CTOPOHBI Ha caMy ceOst:

nArea = nSize * nSize;

oot Kaxmoe BbIpakeHHe TOKHO 3aKaHYMBATHCS TOUKOM ¢ 3arsToir. Todyka ¢ 3amsToit mo-
Ka3bIBaeT KOMITbIOTEPY, TIe 3aKaHUMBACTCS OMHO BBIpaKEHWE W HAUMHACTCS JPYroe
(Tak ke, Kak Ha TMHMChbMe OHO TMPEJIOKEHNE 3aKaHUMBACTCsT TOMKOH. TIOCTIe Yero Hauu-
HaeTCsl IPYroe MpeIoKeHNE).

MoXHO 0OBENMHUTH HECKOJIBKO BBIPAXKEHWI, 3aKITIOYUB WX B urypHoie ckooku ( { } ). Ha-
TpUMeEp, JOIMYCTUM, YTO €CTh TAKOE BbIPAXKEHUE:

if yall ropsayuii, TOMOXIU HEMHOTO;
(Komanna i 1, koTopast OyaeT 6osee moapoOHO paccMoTpeHa B miase 1. yka3bIBaeT KOMITbIOTe-
Py Ha Heo(GXOIMMOCTH BBITOJHUTL KaKoe-TO NEMCTBYE B CIIydae, €CU CIPaBelJIMBO HEKOTOPOE YC-

Joue.) Eci Bel XOTHTE, YTOOBI B 3TO XK€ BpeMsl KOMIIBIOTEP CHENal ellle KaKoe-To NeWCTBUE, MOXK-
HO HaOpaTh TaKOEe BbIpaXKEHUE:

if yalli ropAYMd {nonoxnu HemHoTO; MPOCMOTPU TOUTY;}
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JIBa BbIpakeHUsI ObLIM OOBEAMHEHBI C MTOMOIIbIO (PUTYPHBIX CKOOOK.

OTKpPBIBAOIIYI0 W 3aKPHIBAIOLIYI0 (GUTYpHBIE CKOOKM MOXHO TakKXe HMCIOJb30BaTh MUII 0003HA-
YeHUsl Havyajla MU oKoH4YaHusl ¢yHkuuu. bosee moapoOHO 00 3TOM peub UAET B riaBe \2.

Ecnu mnst BeImoNHEHUsT (GYHKLUUU TpeOyeTcs yKasaHHE MapaMeTpoB, OHM 3aKJIIOYalOTCS B KpYyr-

nble ckobku. Hampumep:

if HoMmMep 3aHAT {HEMHODO DOOCKIOM (2 MUHYTRE} } [O2BOHM elle pas;}

TakuM o0pa3oM QyHKUHMS MOLOXAU TOYHO YKa3bIBaET, CKOJBKO HYXHO TQAQCMAATb. mepen TeM
KakK elle pa3 MO3BOHUTb. Y3HaTh 00 3TOM Oosiee MoApoOHO (He O TeleOHHBIX 3BOHKAaX, a 00 MC-
MTOJIb30BAaHUU TApaMETPOB), BBl CMOKETE. TIPOYMTAB IJaBy 12.

Ntak, moabITOXKUM MOJTyYeHHbIE 3HAHUS 00 MCIOJb30BAHUM BBIPAXEHMUIA:

: ¥ CTPOKHM 3aKaHYMBAIOTCA TOYKOM ¢ 3amaToit (;);

1 v oObenMHEHME CTPOK OCYLIECT BISETCA € MOMOIIbIO (GUTYPHBIX CKOOOK ({ });

© v 3HayeHMs MapaMeTPOB 3aKJIIOYAIOTCH B KPYIJIBIE CKOOKU — ().

Kakx 6ce smo Goztaguniz na npakiznke

IMoxayit, Teopun Moka goctatodHo. Camoe BpeMsl 3aHAThCS [eioM. HauHeM ¢ co3maHust HOBO-
ro mpoekrta .NET.

1.

S v W

Boioepure komanny File=>News=Project (Qaitn=Co3nate=I1poexT).
Orxpoercst anorosoe okHo New Project.

B paznene Project Types (Tun npoekra) Boioepure myHKT Visual C++ Project.
B pasnene Templates (IlIadnonb1) Beioepute Managed C++ Application.

B nosie Name (Mms) nadepure Hello World.

B nanke Visual Studio Projects (ona pacnosnoxena B manke My Documents) Gyaer
co3ngana nanka Hello World.

Oo6patute BHUMaHue Ha puc. 3.1. Ecam Bbl xotute cosmath manky Hello World B kakoii-
HMOYIb IPYroii marke, yKaxurte ee Ha3BaHue B mojie Location (PazMenieHue) wiv IeJIKHUATE
Ha KHorke Browse (O630p), 4TOOBI OTKPBITh OKHO UISI TTOUCKA 3TOM ManKu.

|
|+_[ Othar Projects i m @
!
H
:

IE‘J \B.E‘Sﬂ)m Managed C++ Managed++
4 Applicstion Class Lbrt,y pmrct
j vald ity ¥
mmmmadtrtenmfa(H S MR
N CH 3 - A
X |.CI'3T . C\Documents and Set rmgs,Bamsm'll\AjDome,“m
. Twi ——lrowse. o
" add D soution # ose Sokution .
mwﬂ be mtc\ JRarr soniMy Docunmxs\wmslm%mﬂ ehoorkd. . :
Fhorg r—_} _— ! Wb i

Puc. 3.1.Ucnons3osaHne ananorosorookHaNewProject
AnscosppHusanpoexktaHelloWorld
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7. LUWlenkHuTe Ha kHonke OK.
Visual C++ coszmacT 1ienbiii Habop ¢GaiyioB, MPUHALIEKAIINX OTHOMY IIpoeKTy. OmuH Wi
HECKOJIbKO CO3IaBaeMbIX TTPOEKTOB COCTABIISIIOT OHY 3adauy {solution). bonee moapoOHO 0O
3amavax pedyb uaeT B wiase 4. OkHo Solutin Explorer (Pa3zpaboTurk 3amay), mokazaHHOE Ha
puc. 3.2, otobpaxaeT ¢aiiyibl, 13 KOTOPBIX cocTouT IpoekT Hello World.

1 Helloworld.cpp

: AssemblyInfa.cpp
N A | stdafx.cpp

= E3Heder Fes
L] stdafx.h

£ .7 ResourceFiles

~ . [:] ReadMe.bxt

i Q So|uhon Explorer [17_3 = kfﬂ-;l:..l:. I o

Pue. 3.2. S okne Solution Explorer
MOXHOYyBUAETbaribl, NCr0JIb3yEMbIE
AaHHBIMIPOEKTOM

Bce a1 (paiiibl ObUM cO3maHbI I TOTO, YTOOBI MOXHO OBLIO pealr30BaTh MPOCTYIO IPOrpam-
My, oToOpakaronIylo Ha 3kpaHe coodmeHnrne Hello World. UtoOwl yBumeTh MCXOMHBIE KOOBI IIPO-
rpaMMbl, IBaX/bI 11eJKHUTE B OKHe Solution Explorer Ha 3Hauke HelloWorid. cpp. D10T dhaiin
pacnosoxeH B marike Source Files (Mcxomabie daitner) mpoekra Hello World.

K cuactrio, 31a mpocTast mporpamma, oToOpaxkaromast Ha 3kpaHe coobmienne Hello World,
MOXKeT ObITh CO3MaHa aBTOMATUUECKU. JIjisl 3TOr0O BBITIOMHUTE CIIEMyIolIee.

1. Buibepute komaHpy Debug=Start Without Debugging (Orranka=3anycrurs 6e3
OTNnagkKm).
Visual C++ otobpasut coobiieHre o ToM, yto npoekT HelloWorid - Debug Win32 spns-
€TCs yCTapeBLIEH MPOrpaMMOii.

2. ITlenxknure Ha KHONKe Yes, yTo0bl Visual C++ co3ial 3TOT MpOeKT aBTOMAaTUYECKU.
Otkpoercst okHo Output (BeixomHoe 0KHO), B KOTOPOM BEI CMOXKETe HaOIIOmaTh 3a IIPO-
1IECCOM TIOCTPOEHHS MPOEKTA.

Kak Tonmpko TIpoeKT OyJIeT Co3laH, Ha 3KpaHe MeJIbKHET YepHOe OKHO M Cpa3y Xe MCYC3HET.
Paszymeercst, BBl He ycIieeTe 3aMETUTh, YTO ObUIO B 3TOM OKHe. Tak CiydaeTcst Beerma, Koria
TIpOrpamMMa TIPOCTO BHITOJTHSIET HA0Op KAKMX-TO JACHCTBHIA M cpa3y 3aBepIiiacT CBOIO paboTy.

Ho xak ke ompenenmmTh, IpaBWILHO IIporpaMMa pabortaeT wm Her? W genaer i oHa BOOOIE
y10-10? ClIeIaTh 3TO MOXHO pa3HbIMU crioco0amu. V3 Matepuana miaBbl 16 BbI y3HaeTe, KaK MOX-
HO WCITOJTb30BaTh OT/IAMUMK JUIT OCTAHOBKM B CAMOM KOHIIE BBITIOJIHEHMS TPOTpaMMBIL. A majiee B
9TOM I71aBe OMUCaHO, KaKue KOIbl HEOOXOMMMO JT00aBUTh, YTOOBI ITPOrpaMMa B HY>KHOM MeCTe OC-
TaHOBWJIACh M OXMJIaJia, TIOKa ITOJTb30BaTelIb He MacT el CUTHAI TIpoIoitKath padboTty. ITo Mepe mpu-
00peTeHMsI OITbITAa TTPOrPAMMMPOBAHUS BBl OLIEHHUTE TTOJIE3HOCTh M YHUBEPCAILHOCTD 3TOTO TIpHeMa.
Hy a moka BBITTOTHUTE Citeytoliee.

1. OrtkpoiiTe OKHO 1151 BBOJIa KOMAaH/I.
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Ecau v Bac ycraHoieHa Windows 2000 wm Windows XP, BriGepute Komanmy
Start=-Programs= Accessories=>Command Prompt. Eciu y Bac ycraHosieHa Win-
dows NT, seidepute komanay Start="Programs<»Command Prompt.

2.  Hcnoapsvitre komanny CD, yTo6sl miepeiiTu B manky ¢ npoekrom HelloWaorld.

Ecin uma nmanku conepxkut npodeisbt, Bo3bMUTE ero B KaBbluku. s Windows 2000 u
Windows XP myTh K mamke MOXeT BHIIISLAETh NMpuOausurenbHo Tak: “Chlocuments and
Settings\MyUserName\My DocumentsiVisual Studio Projects\HelloWorld™. (B aelcren-
TeNIbHOCTU MyTh OVAET 3aBMCETh OT HACTPOEK Balllero KOMIbloTepa. Hampumep, BMecCTo
cnoBa MyliserName HyXHO OyneT yka3aTh Ballle T0JIb30BaTeIbCKOE UMSI.)

3. YroObl 3amycTuTh nporpaMMmy, HaGepute Debug\HelloWorld.
ITockonsKy Visual Studio cosnana mpoekT aBTOMaTHYecKH, T.€. CO BCEMH YCTAaHOBKAMH, 3ajiaH-

HBIMU 110 ¥MOJIYAHII, OHa roMecThia ¢aiisl, ¢ KOTOPOro HauMHAETCS BBITIOJIHEHUE MPOTrPaMMBI.
B manky Debug. PesynbraT BbIOJHEHMs! TPOrpaMMBbl Bbl MOXeTe YBUIETb Ha puc. 3.3.

,rm Command Prompt T : s R ) -st

>:\Documents and Settings‘\Parnson“My Documents\Visual Studio ProjectsHelloWorldf
>debiugihelloworld - _ . .
ella World . e

‘_szné_;u:menl:s and Settings:\Barnson'My Documents‘\Wismal Studio Praojects:\HelloWarld

[

Puc, 3.3. BokHeansaBBoaakoMaHgoTobpaxaercaHaanucbHe I loWor a

C4ero HauMHaEeTCA BbINOIHEHNE nporpamMmmbl

Tenepb, Korma Bbl BHUAEIM pe3yJbTaT BBITOJHEHUSI NMPOrpaMMbl, JaBaiTe MOCMOTPUM, KaKUM
Cfipas0M BCe 9TO MpoucxonuT. [Jisi Havajda KOMIIBIOTED JAOJKEH OMpeneuTb, ¢ KaKOW CTPOKU HYX-
HO HayMHATh BBIMIOJIHEHWE IMPOrpaMMbl. BMecTo TOro 4robbl HyMepoBaTh BCE€ CTPOKHM (KaK 3TO Je-
Janoch B cTapple 10OpbIe BPEMEHA), HYXHO MPOCTO ITOMECTUTh MEPBYIO CTPOKY MNPOTPaMMbl B
SYHKUWHK, uMeHyeMylo main. C mepBoil CTPOKM STOH (GYHKIMU HAuMHAETCSl BBIMOJIHEHUE JII0OOMH
nporpaMMbl. HanpHMep, BOT KOA NPOCTOM MPOrpaMMBI, KOTOPasi HUYETO HE NENAET:

ma il iveidl

Ve, -
SR

= a0COJNIIOTHO HWY¥eIX He LDDOMCXOIWMT

BoinonHeHWe 3TOM MpOrpamMMbl, KaK W BCEX OCTaJbHBIX, HauMHaeTcsl ¢ (GyHKumu main. Ilo-
cko.1bK> (pyHKUIMST ma i (Kak U Jobast apyras GbyHKLMSI) MOXET MCIOJAb30BaTh B CBOEH padoTe 3HA-
YeHUsI MapaMeTpoB, IMOCJE e¢ Ha3BaHWUs CIeayeT mapa Kpymibix cko6ok. (B cpeme .NET dyHkumm
OOBIYHO HCIOJIB3YIOTCSl 0€3 KaKUX-JIMOO TapaMeTpoB, MOITOMY BMECTO HUX MOCTOSIHHO HaOUpaioT
CoBw v, obo3Havalomee GakT ux OTCyTCTBMA.) Jlanee ciaemyeT oTKpbiBaloiias GurypHasi cko6-
11, KOTOpasl YKa3blBaeT KOMMBIOTEPY. YTO 32 HEel MAYT CTPOKM QYHKUMM & iri. 3akpeiBaoowas ¢u-
m{idas CKoOKa FOBOPUT O TOM, YTO Ha 3TOM BbINOJNIHEHME (DYHKUUM 3aKaHYMBaeTcs. Bam moxer mo-
XAAThCA HEMOHSATHBIM 3HauyeHME cjioBa 1L, CTOSILIero rnepen HaszBaHueM ¢yHkuuu. bornee mon-
poOHO 7TC paccMmarpuBaeTcss B riaBe 12, a IOKa HAlOMHHM, 4YTO YHKLHA —-3TO OTAEIbHas
HOIAPONPUMME, KOTOpast MOXET BBIMOMHATH KaKHE-TO JeCTBUS {HANpPHMEP, BBIBOAMTH YTO-TO Ha
1teMaT,). oOpabaThiBaTh JaHHbIE WJIM 3alpalivMBaTh Kakylo-1u6o uHopMmauuio. OYHKIMU MOTYT
PRI BO3BpAIAaTh B KadyecTBe pesyjbraTa Kakoe-To 3HadeHwe. B T+ main takke sBisercs
Dy, a cOvia0BATRBIY, MOXET BO3BpallaTh Kakoe-HUOYnb yncio (integer).
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Havano gyHximit main Beex ynpasnacmbix porpamMm C++, Kombl KOTOPBIX BBI BCTpe-
TUTE B 9TOW KHUTE, BBIVISAUT HECKOJIBKO CJIOXKHEE:

tifdef UNICODE

int wmain (void)

felse

int main{void)

#er:dif

Cnopo UNICODE 0003HA4yaeT, 4To OyNeT UCIIONb30BATBCS CTAHAAPT, MPEayCMaTu-
BalONIMIA BBOI C KJIaBUAaTypbl OYKB M CHMBOJIOB JPYTHX S3bIKOB. BKIIIOYAs a3uMaTCKUE.
IMpyu xoMNWITSILIMK TIPOrpaMMBbl MOXKET OBbITh BBIOpaHA OMIIMSI, YKA3bIBaIOIIas Ha TO, YTO
TporpaMma 10JkHa ObITb OTKOMITWJIMPOBAHA C YY€TOM 3TO BO3MOXKHOCTH.

Kak OpraHn3oBaTtb AMasior C rnoJjib3oBaTenem

KoneyHo, MOXXHO co3maBaTh MporpaMMbl, KOTOPbIe HUYEro He OymyT mematb. Ho Bee e sydrre,
eci TporpaMma OyfeT B COCTOSIHUM OTOOpasuTh UYTO-TMOO Ha 3KpaHe U TMPUHATh KaKyr-HUOYIb
nHdopMaIMIo OT ToJb30oBaTesisl. ECcTh MWIIMOH Croco0OB (Hy XOpoluo, TSTh WIM 4YyTh H0.1sUIC)
crenarb 310 B C++ .NET. Camblii npocroit — ucnonb3oBath 115 31oro ¢yHkimu Console. Onu
TIO3BOJISTIOT CUMTBIBATh M OTOOpaXKaTh COOOITIEHHMSI B OKHE KOHCOJM (3TO TO YepHOE CKHO, KOTOPOe
BbI BUACIY TIPY BBIMOJIHEHUU Ballleil epBoii mporpaMMbl). YToObl 0TOOpa3UTh COOOILIEHNE Ha SKpa-
He, Hcrioan3yiTe KomaHny Console : : WriteLine. Haiite et st000i1 TEKCT, U OHa BBICBETUT €r0
B OKHe KoHconu. Hampumep, mokazaHHasi HIKe CTpOKa BBIBOOWT Ha 3kpaH coobuieHue Hello
World o8paryte BHUMaHKE, YTO TEKCT B3SIT B KAaBBIYKM):

Console: :Writeline ( "Hello World") ;

JlomycTiM, BMECTO 3TOTO COOOILEHMSI HYXKHO OTOOpa3suTh TeKCT 3IpaBCTBYHTE, S EBaua
TeTs ! JlemaeTcd 3TO aHAIOTMYHBIM 00pa3oM:

Consolz::Writeline ("3apaecTByiTe, 4 Bawa Tetsa!");

YroObl moNydnTh HMHGOPMALMIO OT IOJb30BaTeNsl, WCIONB3YiTe KOMaHoy Courscle::
ReadLirne. [lomyyeHHast nHdopmMalyst OyaeT BOCIIpUHSITA Kak cTpoka Tekcra. (B mase 7 paccmar-
pUBaeTcsl, Kak Mpeodpa3oBaTh 3Ty MHGOPMALIMIO K KaKOMYy-HUOYIb IMONE3HOMY Budy.) Hanpumep,
MpUBEICHHAsT HIKE CTPOKA 3aCTAaBUT KOMITBIOTED KIaTh, MOKa IOJIb30BaTellb HE BBENET KaKOM-
HUOYIb TEKCT:

Conscle: :Readline();

- OOparute BHUMaHMe, 4yTo KoMaHma Console: :ReadLir.e Huyero He oTroOpaxkaer
Ha s5KkpaHe. OObIYHO /IS TIONYYEHHMSI OT TIOJIb30BaTesIsl KaKMX-TUOO JaHHBIX BHauase
HYXHO HCIONb30BaTh KomMaHay Console: :WritelLine, ytoObl 0TOOpa3uTh Ha 3K-
paHe  COOTBETCTBYIOLIMII ~ BOMpOC, a 3aTeM yxe TMPUMEHWUTb  KOMaHIy
Console : : ReadLine, 4TtoObl NpUHATH OT MoOJb30BaTe/ sl oTBeT. Hampumep:

Console::Writeline (L"Haxmure Enter, 4TOOBl 3aBEpLIUTH

BBIIIOJIHEHUE mOporpame) ;
Console: :RezdLine () ;

®Oyukimu Console sipstorces yactbio NET 6uomvorek CILLR, [lo3ToMYy. Tiepen TeM Kak X He-
[oML30BY "k, HY’KHO yKazath Visual C++ NET, B KakoM MecTe uX McKaTb. ChejnaTh ¥10 MOXHO C
TOMOIIBIO KJTIOYEBOTO cioBa #using. Bee dynkimym CLR pa3ouThl HA MHOXECTBO JAMHAMUYECKUX
oubmotek (dbaittel ¢ pacumpeHveM DLL). Ctpoku co cioBoM fusing cOOOLIAIOT KOMITBIOTEDY,
(GYHKLMM KaKUMX UMEHHO OMOJIMOTEK OyIyT MCITOJIb30BaHbI B JAHHOM ITpOrpaMMe.

Inaea 3. Mpuctynaem K co3gaHUIo NPorpamMmm 39



CLR gsnsiercst aO6peBuarypoii or Common Language Runtime (nepeBoauTcsl MPUOIU3UTEILHO
KaK efujitli A3bIK @bINOAHEHUsA Rpozpdaty), HO, KaK Bbl YXe 3HaeTe, MpPEeICTaBIsIET cO00i HEuTo
MHOE, a UMEHHO COBOKYITHOCTb OMOMMOTEK C pa3MYHbIMU TOJie3HbIMU (yHKIMsAMU. Hazpanue
Common Language Runtime ObUIO BBIOPaHO MCXONSl TOJBKO JIMIIb U3 MApKETMHIOBBIX COOOpaXe-
HUl. Kcrari, cokpanieHHoe Ha3BaHue CLR BriepBble yOMUHAETCsl TOJIBKO 6 3TOW KHMIE, Tak 4To,
€CJIM BbI TIPOM3HECETE €ro B pa3roBope CO CBOMMM [IPY3SIMU-TIPOTPAMMUCTAMU M OHM HE TIOWMYT, O
YeM pedb, TIPOCTO MOCMOTPUTE HAa HUX CBBICOKA M CKaXKMTE, YTO OHU OTCTaIM OT XKM3HMU.

BosnbimHeTBo ocHOBHBIX yHKIMil NET, Bmovast pyHkimm Console, pacrnonoxeHsl B OU0IMo-
Teke mscorlib, Ee HaseaHue mpoucxomur oT ¢ioB Microsoft core library, 4To TepeBOOMTCS Kak
“kopHesas 0MOMMoTeKa". Bo3MOXHO, 3TO MOMOXET BaM 3allOMHUTH €€ HasBaHWe. Ecm B cBoeil mpo-
rpaMMe BbI 3aXOTUTE MCIIOIB30BaTh (pyHKIMM OuommoTeku mscorlib.dll, HaGepuTe Takyio CTPOKY:

#using <mscorlib.dll>

Bce ¢ynximm CLR pa3dourtel Ha OTHOEIBHBIC TPYIIIbI, 0003HAYacMble TEPMHMHOM manespace
(npocmpancmeo umer). DTU TPYIITbI COCTOSAT U3 K1accoB (0osiee MoApoOHO KJIacChl OMMCAHbI B IV1a-
Be 17). A KIacChl, B CBOIO cuepein, comepxar dyHKumu. Hampumep, ¢ynkimm ReadLine m
Writeline npuHamiexar kiaccy Console. Kimacc Console otHocutcs k rpynme System. Ta-
KuM oOpa3oMm, moimHoe wMs (yHkimm ReadLine Oymer Bemuismers Tak: System: :Console
::ReadLine.

KiroueBble ciioBa using manespace MOIYT M30aBUTh Bac OT HEOOXOMMMOCTM KaXIblidi pa3
TIpY BbI30Be (PyHKIIMM HaOMpaTh Ha3BaHUe ee rpynmbl. Hampumep, B komax nporpammel HelloWorld
Bbl MOIJIM BUIETh TAKYIO CTPOKY:

using namespace System;

Mmenno Grmaromapst €ii majiee Imo TeKCTy HporpaMMbl MoxKHO Habupath Console : : ReadLine
BMecTo System: : Console : : Readiine.

cagEl OO0paruTe BHMMaHUE, YTO KJIIOYEBbIE CIOBA #uSing M using namespace He SBIs-

I0TCSI YacThlO CTaHAApTHOTO si3bika C++. TouHo Tak ke, kak 1 Bce ¢yHkumu CLR. Tlo-
3TOMY BCE KOM&HIBI. C KOTOPBIMUA BbI TTO3HAKOMWIVCH IO 3TOTO, MOTYT OBITH MCITOJIb-
30BaHbI TOJIBLKO MpU co3gaHuu nporpamMm .NET. /lanee B miaBe Bbl y3HaeTe, Kak Haru-
caTh aHAJIOTUIHBIC TIPOTPaMMBI, UCTIONB3YsT BOBMOXKHOCTH CTaHIAPTHOTO s13blka C++.

He CKynmtecb Ha KOMMEHTapunmn

Tonbko BbI MOXKETE TOUHO 3HATh, IS {ero BaMM Obla HaOpaHa Ta Wiu rMHas KoMaHaa. Ho eciu
KOJIbl Ballleil mporpaMMBbl TOJDKEH OyIeT CMOTPETh elle KTO-TO, OH 3TOro, CKOpee BCero, He MonMeT.
Wnm, eciu CIycTsl HECKOJIBKO JIET Bbl 3aXOTUTE BHECTM B IMPOTrpaMMy HEKOTOpPbIe U3MEHEHUSI, Bbl
yXe BpSiI JIU CMOXeTe BCIIOMHUTh, KakK 3TO Bce paboraeT. BoT mouemy Tak BaKHO MCITOSIb30BaTh
KOMMeHTapuu. Kommenmapuu OObSICHSIIOT MPOCTBIM PYCCKUM SI3BIKOM (WM HE PYCCKMM, HO 00si3a-
TEJILHO TeM, Ha KOTOPOM Bbl TIPMBBIKJIM Pa3roBapuBaTh), YTO Bbl IMbITAIUCH CliejlaTh, HAOUpasi BCe
ITH KOIb!.

B kxomax nporpamm, NpYBOAMMBIX B 3TOi KHUTE, BbI YK CTATKUBAIMCh C KOMMEHTapusiMu. Pac-
MO3HaTh MX MOMOTYT JBe KOckle 4epThl (//). Kak Bbl y:ke MOIIM A0ragaTbCs, BeCh TEKCT CTPOKH,
CIIEYIOIMIA 32 HUMHU, siBjisieTcst KomMmeHTapueM. (TTpouuTaiite pasnen "Crapblii hopMaT KOMMEHTa-
pueB”, 4TOObI 3HaTh, KaK €11Ie MOXKHO CO3/1aBaTb KOMMEHTapHH. )

KomMmeHTapuit MOXeT ObITh BbIIE/NEH B OTIEbHYIO CTPOKY:

//DTO0 CcTpoKa KOMMEHTapueB.

Takke KOMMeHTapurii MOXET 3aBepllaTh COOOI KaKylO-TO CTPOKY:
a = 10; //TlpucBoeHue mnepeMeHHoi 3HaueHus 10.
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Crapbivi popmaTt KOMMEHTapueB

Bﬂbmcﬁmo&nﬂ-ewmx&mesvmtsy}mnaemembl(//) Paree Bsoke C kom-
| MEHTaPV Bb|DEFIVCh HECKOTHKO VHAHE; mm&mmm/ OKOH-BH/E -
/. 31mxe¢ooo6r0rp@nanywrm4omms%m0++ I-h'pvlvep

/* D10 CTapBH/I cTrI0Cc0O6 BBI,ELeJ'[eHI/LF[ KoweHTapmeB */ N
a.= 10; /*HpMCBO@HM@ HepeMeHHOI/I 3HadeHus 10%*/ =
/*Ilepeweuuou a*/ a = 10 /*HpMCBaMBaeTCH 3HaYeHNE - 10*/

Mo MICTIONE30BaHNN crapblx Kommemapmea CaMOe [TaBHOe - He 3a6biTb 0BOGHAMTH 11X 0|<0H-4aHv|e' Eowm Bbl
3abypete HaGPaTb B KOHLIE KOMMEHTAPI CUMBOTTb! * /s Kowlrlvmmop npoveropmpyeT BCE, 4TO ObUI0 HAOPaHO -
;. TOCTIE OTKPLIMVA KOMMEHTapVS CUMBOaMMA /*.
O6pammTe BH/MaHWE, HTO, KOTIA /151 CO3OAHVS KOMMEHTapVS I/ICI'IOﬂb’SyIOTCﬂ [Be KXble qepﬂ:l (//), mkakimm
CrieLmarisHbIMA CYMBOMAMY 3aKaHHVIBATE CTPOKY He HyxXHO. JI8e KOChie 4epTh FOBOPSTT KOMMMIATOPY, HTO Jarnee :
BCSH CTPOKa (1 TOMbkO 3Ta CTPOKa) SRIFETCH KoMMeHTapreM. OaHako, B OTiume Ot CTaporo Gopmara, ecim |
. KOMMeHTapMI/I 3aHMMaET HeCKOﬂbKO CTpOK Kawo HOByIO CI'pOKy JODKHbI npep,aapmb FBE KXble l-lep‘l'bl { / / )

UcxopHbm kop nporpammbl HelloWordd

Tenepp, Koraa Bbl yxke TOCTATOYHO 3HAeTe O TPUHIIMIIAX co3naHus nporpamM Visual C++ NET,
TIOCMOTPHYTE Ha MCXOMHBIIA KON CO3MaHHOM paHee B 3Toi IiaBe mporpammbl HelloWorld. OH mom-
JKeH ObITh BaM TIOHSITEH (B HEM JEUCTBUTEIBLHO HET HUYETO CJIOXKHOTO).

V.W._... e

//DTO0 xonm ucxomHoro d¢aisia npuiaoxeHust VC+ +
//Ilporpamma OblUla co3JaHa C MCIIOJb30BaHUEM MacTepa

#include "stdafx.h"
#using <mscorlib.dil>»
using manespace System;

//C BTOW CTPOKM HaYUHAETCS BBIMIOJHEHUE TIPOrpaMMbl

#ifdef UNICODE
int wmain(void)
#else
int main{void)
#endif

{
Console: :WritelLine("Hello World");

Return O;
}

Kak BunuTe, mporpamma HaUMHaETCsl ¢ KOMMeHTapueB. Jlajiee cie/yioT CTpOKH C KITFOUEBbIMU
CIoBaMM $Usingu using namespace, onpeaersiolme crocod ucnons3oBanus CLR. 3atem,
MocJIe ele OHOTO KOMMEHTapusl, CASAYIOT KOabl (DyHKIIMM main, ¢ KOTOpbIX, COOCTBEHHO, U Ha-
YUHAaETCs BBITIOJIHEHUE porpamMmMbl. Ha akpane Oyner otoopaskeHa Haanuch Hello World, cpasy
MOCJIe Yero BBITIOJIHEHUE TIporpaMmbl npekpaturcsi. Ctpoka return 0 roBOpUT O TOM, YTO (DyHK-
1M1 main Bo3BpalllaeT HyJleBoe 3HaueHre. Bbl MoXkeTe Toka He oOpalliaTh Ha Hee BHUMAaHMSI.
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CTpoku ObIBalOT pa3HbIMMU

B KOMMBIOTEPHOM TEPMUHOMOMMM TEKCTOBOE 3HaveHue, Takoe kak "Hello World™, Ha3blBaeTCsi CTpOKO# (String).
lMpn Mcrnonb3oBaHUM CTPOK Nepen, HUMU MOXHO 000aBNsTh crieumanbHble GykBbl, NPEAOCTABNSIOLME KOMIMbIO-
Tepy HOMOoSHUTENbHYI0 MHbopMaumio. Hanpumep, ecnu cTpoka AoimkHa ObiTb VHTEPNPETVPOBaHA kak Habop
MeXayHapoaHbIX cmBosioB {Unicode), HabepuTe nepes Held BykBy 1. .

TongolerWriteline (L"Hello World™) ;

Crpo Unicode MoryT comepkatb B cebe Jiiodble MexXOyHapoOHble CYMBOSIbI, BKIKOHAsi CMMBOSTbI SIMOHCKOMO
andapuma. OpHarxo B sBbikax NET, ecrm Bbl He ykaxeTe, YTo CTpOKa COOEPXAT CUMBOTbI APYTVIX aribaBuITOB,
OHa Boe paBHO OymeT nmpeobpasosaHa kK crpoke Unicode B mpouecce BbINosHeHVs MporpamMmMbl. [ostomy camo-
CTOSTENBHO YKa3bIBaTb, YTO CTPOKA SIBNSETCA CTpokoi Unicode, ocoboro cvbicriia He UMeeT. -

HamHoro pasymHee Habpars nepen, TeKCTOBbIM 3HaseHVieM OykBy S

Console: :WriteLine ($S"Hellce World");

370 GymeT CUrHaoM KOMIMbIOTEPY MCMOME30BaTh BCTPOEHHBIA KIAaCC String, YTo MpemoCTaBuT BaM [OMOSHM-
TeSbHbIE BO3MOXHOCTY M0 06paboTKe aTVX AaHHbIX.

Mapy wrpuxos k nporpamme Hello World

Teileph go6aBUM HEKOTOPHIE usMeHeHust K niporpamme HelloWorld, Ina Havana o603HaubTe Bee
crpoku Kak crpoku NET (rmocraBere mepen Humu OykBbI S). 3areM n100GaBbTE B KOHIIE MPOIrPaMMBbI
HOCRONILKQ KOMaHII, KOTOpPbIE TMO3BOJISIT BBIMOJHAThL €€, HaxomsiCh B cpele pa3paboTku Visual C+-+
T D). v Bumets pe3y/iTaT BBIIOIHEHMST O TOTO, KaK OKHO MCYE3HET C dKpaHa. MTak, OKOH-
Laivienefi Koo mporpaMMbl OJDKEH BBINISIIETh CIICAYIOIIUM OOpa3oM:

riteline (S"Hello Wor>d™:
MmokKa TCJik3CRaATENIRE HE peu:;:T
3 GRIZOJIHSHAE E'lpOT‘ 23 IR
ittelire (8"HamerTe Enter, 49ToOBl 3E&EEDLLATE BSINOT HO MO

npoTEaMias’

inier tReadiine ()

Sadygen 0 NET

Bce nporpastMbl. KoTopble ObUIM pacCMOTPEHBI paHee, sBIsuiMch mporpammamu NET.
DTO 03HAYaeT, YTO OHM He OyayT pabotaTh BHe cpenbl .NIZT, Hanporus. C.--+ aBasiercst
CTaHIAPTU3MPOBAHHBIM SI3BIKOM IMPOTPAMMMPOBAHUSI, W CO3AAaHHBIE C E€f(! IMOMOIIbIO

IpoOrpaMMLeL MOTYT pa6OTaTb B pa3/IMYHbIX KOMIIBIOTCPHBLIX CHUCTEMaAX. )Iaﬂee abl y3Hac-
T¢. Kak co31aThb O6LI‘{HyIO IIporpamMmmy C++ JJIA OTO6pa)KGHI/I9[ Ha B2KpaH€ HaAlucCHu
"Hello World". Haremunm, uto paspaGorunku INET HazBaau NporpaMMbi. CO3IaHHbBIE
023 ucronb3oBaHus Bo3MoxHocTelt INET (k umcmy KoTOpwIX OTHOCATCA M OOBIYHBIE
nporpamMMmbl C++), Heynpaeasemvimu NPoSPAMMAamu.

OpmHako, mepen TEM KaK MPUCTYIMUTh K MPOTPAaMMKMPOBAHUIO, TTO3HAKOMBTECH €Ille O HEKOTOPbI-
MU TOHKOCTSIMM TepMuHojoruu. B cpeme .NET moctynm x BcTpoeHHBIM (yHKUHSM obecriedyuBaeT
CLR. B o6biyHoM C++ (QyHKUMM pacrosoXeHbl B PasjMyHbIX 6ubnauorekax. B NET HyxHO Hc-
MOJIb30BaTh KJIIOYeBOE CJIOBO frusing. 4TOOBI mojyuuTh aoctyn K ¢pyHkuusm CLR. B C++ ansa uc-
MOJIb30BaHMs APYruX (DYHKLHUI HYXHO MOAKIIOYMTB 3a2040804Hbiil (haiti (header file}. 3aromoBou-
Hevt Al coobuuT KOMIOLIOTEPY Ha3sBaHUA U XapaKTEPUCTUKU MOAIPOrpamMm u3 npyrux ¢daiaoB
111 $HIOIHOTER, KOTOpBle Bbl HAMEPUBAETECh MCIONb30BaTh. Hanpumep, NpeanonoXuM, YTO Bbl XO-
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THTE MCMONB30BaTh (pyHKIMIO foo, XpaHsiyiocs B 6ubmmoreke. g 3Toro HeoOXOIMMO ITOIKITIO-
YUTH 3aroJIOBOYHBIN (Dailyl, KOTOPBIN COOOIIMT KOMMbIOTEPY. YTO fOo — 3TO MOANpOrpaMmia. U
YKaXeT, TaHHbIe KaKUX TUTIOB TIOTPEOYIOTCS ISl €€ BhITTOJTHEHMSI.

Ecm BBl co3naeTe moarporpaMMy B OTHOM (aiiie M XOTUTEe WCIOJIb30BaTh €€ 3aTeM B JIPYIoM
¢aiine, Hy>KHO co3laTh 3arOJIOBOYHBIN (haii, OMMCHIBAOIIMI 3Ty TIoATporpaMmy. [loakimodast 3ToT
aitn k npyrum daitnam, Bbl MOXeTe MOBTOPHO MCIOJIBb30BAaTh CO3IAHHYIO MOANPOrpaMMy B IPYTHX
rporpammax.

. N9 yero HyXeH KOMMOHOBLLWK

Koraa BblonpenensaeTe BHELLIHIO (hYHKLIVIO B 3arofioBO4HOM (haiine, Bbl yKasbiBaeTe TOSLKO €€ Ha3BaHe v napa-
METPbI, HO HE Ha3BaHVE CamMO BUBIMOTEKM MM UCXOOHOTO (aiina, B KOTOPbIX OHA MOXET XPaHWUTLCS. Komnunstop
reHEPUPYET CMIMCOK BCEX MCMOJb3YEMbIX MPOrpaMMoi GYHKLMIA, Kyaa BXOOST Ha3BaHUS Kak BHELLHWX GYHKUMIA, Tak
1 OYHKUWRA, CO30aHHbIX B Camon nporpamme. ocne koMnunaTopa B AENCTBYE BCTYMaeT KOMMOHOBLUMK (linker).
MoMrMo NpoYero, KOMMOHOBLLMK NPOBEPSIET CNIMCOK HAa3BaHWIN BCEX TPEOYIOLLMXCS 1S BbINOSIHEHMS] MPOrpamMbl
DYHKLIA 1 NLLET camm DYHKLN B APYrX paiinax m bubnmnoTexax. Ecnm dyHkuvs HaaeHa, OHa MCrosnb3yeTcsi aB-
TOMATU4ECKM. ECIIM KOMMOHOBLLYIK HE MOXET HaiAT! (YHKLMIO, OH BbIIAET COOOLLEHIE 06 OLLMOKE.

OTo6paxeHne MHbOPMaLWN Ha SKpaHe

Ecmu BbI XOTHTE COOOLIUTh KaKylO-TO MH(MOPMALIMIO TTOJIB30BaTeNII0, €€ HyXKHO OTOOpa3uTh Ha
5KpaHe MoHuTopa. Paborast ¢ NET, ™Mbl Wcronb3oBaIM U 3TONO  KOMaHIY
Console: :WriteLir.e. B HeynpapiasieMbIX TIporpaMMax BMECTO Hee MCIOJIBb3YeTcsl BhIpaKeHUE
cout (uuTaercs Kak see-cut — "BIMIKY-BBIBOXY"). EcmM Bbl aaeTe BBIpOKEHUIO coul Kakoe-
HUOYIb 3HAYE€HMEe, OHO C PAJOCThIO BHIBOAWT €r0 Ha 2KpaH. UYToObI mMepenaTh BbIpaKeHUI0 cout
3HAYEHME, UCTIONB3YeTCsl KoMaHaa <<.

Kak u B ciydae cosmanust mporpamMM . NET, TEKCTOBBIE 3HAUCHMSI TOJDKHEI OBbITh B3ITHI B KABBIYKI.

Hxe mnpuBeneHO HECKOMBKO TIpUMeEpoB. B KaxmoM ciiydyae Bce, YTO cJeayeT 3a KOMaHION
cout «, OymeT BbIBeIEHO Ha 3KpaH.

// Otobpaxaercs Hello World
cout << "Hello World";

// Otobpaxaercs Apollo 16
cout << "Apcllo 167

MOoXHO TakKe OIHO KOMaHION OTOOpAa3WTh Cpa3y HEeCKOJBKO 3HAueHWId, KaK 3TO CAEIaHO B
CJIOYIOLIMX OBYX MpuMepax. B mepBoM mpumepe otobpaxkaercs TekeT "MeHs 30ByT ~ 1 "Mwuiesp"”

(310 IBe pa3HBIX CTPOKM). Bo BropoM mpumMepe oToOpaxkaeTcsl oqHOBpeMEHHO TeKcT "Apollo ™ u
yucno 16.

//OT1obpaxaetrcss TekcT MeHsi 30ByT Muiens

cout << "MeHg 3oByT " << "Mumenp";
//OTobpaxkaetrcst Apollo 16
cout << "Apollo " << 16;

Kak BuauTe, KOMOMHUPOBATh TEKCT M YMCJIa OYEHb JIeTKo. OOpaThTe Takke BHUMaHUE, YTO Ka-
JKIIOe BhIpasKeHME 3aKaHUMBAETCsI TOYKOM C 3aIISITOM.

Hy xak? He npaBnma nu, B C++ orobpaxarh nHGOpPMAIIMIO HA DKpaHe cli¢ TMpolile, YeM B
cpene .NET?
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" CneumanbHble CUMBOJIbI

ECTb LIenbiin Habop creumabHbIX CUMBOSIOB, OMPEaeNSIoLLVX NapaMeTpbl nevaTu.

\n MpopomknTL CO CneaytoLen CTPOKn
\t Tabynaums

\b BepHyTbca Ha OAUH 3HaK Ha3ap,

\ f MpomomknTb CO cnepyoLLel CTpaHMLb!
\\ Otobpas3uTts cMmBon \

\'" O106pazutk cumson '

\" Orobpasute cumeon "

Hanpumep, HyXHO 0TO6pa3uTs Ha akpaHe coobLueHre "W cHosa "3apascTayite!™.
[ns atoro HabepuTe Takylo KOMaHay:

cout « "W cHoBa \"3ppascTeyiiTe!\"\n";

MeyaTb C HOBOI CTPOKUN

Kax Buaute, crielyanbHbBIX CHMBOJIOB He TaK yX Majno. Haubosee 4acto Mcmonb3yeMbIM cpeau
HUX SIBJISIETCSl CMMBOJT \IT, KOTOPBIA BBITIONHSAET Tlepexo Ha HOBYIO cTpoKy. (Ero mHorma Tak v Ha-
3bIBAIOT— CUMB0A woeott cmpoku.) Hanpumep, eciv Bbl XOTUTE, YTOOBbI BBIBOIWUMBINA TEKCT OTO-
Opaxajics B pa3HBIX CTPOKaX, HabepuTe TaKre KOMaH/IbL:

//OTobpaxaeTrca TeKcT MeHd 30BYT Muiens
cout << "MeHsa 30ByT " << M"Mupmensin";
//OTobpaxaercsas Apollo 16

cout << "Apollo " << 16 << "\n";

CumBon \IT MHTEPMIPETUPYETCS TaK XK€, KaK ¥ OObIMHBIE CUMBOJIBI. IpyrMMu clioBaMu, Bbl MO-
JXeTe MCITOTb30BaTh €ro OTIAENbHO (Kak BO BTOpoM mprMepe: 16 << "\m") mGo B JmOGOM code-
TaHUM C IPYTMMHU CUMBOJIaMHU (Kak B TIEPBOM TpuMepe: Mutient \11). MoXHO HabpaTh HEYTO Bpoje
Muw\ness, B pe3yJbTaTe Yero B OOHOI CTpoKe OymeT ortoOpaxkeHo "Muii", a BO BTOpOii CTpOKe
“enk”. B ommmure oT 0OBIYHBIX CMMBOJIOB, \IT HE OTOOpakaeT HMYETO Ha 3KpaHe; OH WCTIOMb3YeTCs
TOJILKO 11 TIepexo/ia Ha HOBYIO CTPOKY.

INoHayany ucronb30BaHMe BCex ITHX cTpeliodek (<<) M BCIKMX CITELMATbHBIX CUMBOJIOB MOXKET
TOKa3aThCsl KpaiiHe HeYIOOHBIM M CITMILIKOM 3aryTaHHBIM, HO BCKOPE Bbl CAMU YMBUTECh, HACKOJIb-
KO OBICTPO K HUM TIPUBBIKHETE.

ot ITpn rcrionp3oBaHUM (GYHKUMK cout, CIEUMaTbHBIA CUMBOMI \IT HE SIBISETCS SOMHCT-
BEHHO BO3MOXHBIM CPEICTBOM ISl Hayaia HoBou cTpoku. B C++ ecTb Takke crieim-
anbHast yHKImMs endl (ee Ha3BaHUe 00pa3oBaHO OT ciioB end line— KOHel CTPOKH),
KOTOpast BHITTOJTHSIET TO K& NEeWCTBHUE:
cout << "Mews 30BYT [xuvMm" <« endl;
cout « "Mom HOMEp " << 12 << endl;

B otmume ot \11, ¢yHKImio endl HeIb3s MCMOMB30BaTh B KOHIE WIM B cepearHe CTpoKu. [1o-
3TOMY MpPU HEOOXOOUMOCTU HY)KHO MPOCTO Pa3neivTh CTPOKY Ha JBE YacTH, Kak MOKa3aHO HUXKE:

Cout « "Menss 30ByT " << endl << "Ixummu" « endl;

XOoTsI MCTOIb30BaTh d)YHKl[I/I}O endl HeckobKO CJIOKHEEC, YEM CHUMBOJI \H, Kom € €€ y4aCThuEM
HaMHOI'O IIPOLIC WA YTCHUA YU ITOHUMaHW.

44 Yacmy 1. Ilepeoe snaxomcmeo c Visual C++ .NET



OOpaTtHas CBSI3b: NONy4YeHUe OTBETa

CuntbiBaTh MTHGOPMALIMIO, HAOpAaHHYIO MOJIb30BaTEeIeM, TaK K€ MPOCTO, KaK M OTOOpaKaTh TaH-
Hble Ha 3KpaHe. 11 3Toro MCHoJb3yoTcsd (PyHKIMS cin M KoMaHAa >>. (Ha3BaHWe (DyHKLMU Mpo-
M3HOCUTCA Kak "sin”, 4To o3Hayvaet "see-in" — "Buky-momydaro"). Hampumep, ecm HyxXKHO, YTOOBI
MOJIb30BaTellb YKa3ajl CBOil HOMep TejiechoHa, Habepure;

cin » HomepTemnmedoHa;

OG6bIYHO MH(DOPMAaLIKSI, TIOCTYIAOIIAs OT IMOJIb30BATENs, COXPAHSIETCS] KaK 3HAaYeHWe KaKoWi-
HUOYNb TiepeMeHHOI. O6 UCIIONb30BaHUM TIEPEMEHHBIX pedb UNET B IJIaBe 8.

WUcnonb3oBaHme O6MONMOTEYHBIX QYHKLMIA

IMonyyeHHBIX BaMU 3HAHUI YK€ TIOUTH JOCTATOYHO, YTOOBI Bbl MOIVIM IPUCTYITUTH K CO3AaHUIO
CBOEl TIepBOii HeyTpaB/IsieMoid mporpaMMbl. OmHaKO (GyHKIMKM cout U Cin SBISTIOTCS YacThio OMO-
JIMOTEKH, M, KaK OTMEYaIOCh paHee B IVIaBe, 4TOObI MCIOb30BaTh (YHKUMKU OMOIMOTEK, HYXXKHO
TTOIKJTIOUMTD K ITPOrpaMMe 3arojloBOUYHbBIN (aiin. [lemaercst 3To ¢ oMoIipio KoMaHnsl #include.

Bce koMaHImpl, KOTOpbIe HAUMHAIOTCS C CUMBOJIA #, Ha3bIBAIOTCS OUPEeKMUEAMU Npenpoueccopd.
OTVM [JIMHHBIM Ha3BaHWEM O0003HAYAIOTCS KOMAH/IbI, TAOIIME YKA3aHKsI KOMITUIISITOPY. JIMpeKTrBbI Tpe-
TIpoLieccopa He MpeoOpasyloTcst B KOIbI MPOrpaMMBbl, OHU JIUIIIb YTIPABISIIOT TPOLIECCOM KOMITHJISILIMML

Hanpumep, mupektuBa #include ykaspBaeT KOMITWIATOPY, Kakoid (hailyl HyKHO TTOIKTIOYNTH
K nporpamMe. OmucaHust GyHKUMIA cin UM cout xpaHsarcs B (paiie, uMeHyeMoM icstrearm. h.
(Pacimpenue . h sIBISIETCSl CTAHAAPTHBIM 11 3ar0JIOBOYHBIX (DaitioB.) YTOOb! 3TH OMMCAHMST CTAIN
JOCTYITHBIMU, HabepuTe B HavYajie TIPOTrpaMMbI TaKYIO CTPOKY:

#includes <iostream.h>

Ora KoMaHAa MOAK/IIoYaeT Gailyl ¢ OMUMCaHUSIMM Cin, cout M MHOIMX ApYrux (bYHKLIMHA, SIB-
JISTIOIIMXCSl YacThlo OMOJIMOTEKM 1Cstrearn.

OO6parute BHUMaHWE, YTO CTPOKM C IUPEKTUBAMU TPEIpOoLeccopa He 3aKaHUMBAKOTCSI TOUKOM C
3ansToil. OTnenbHas TUPEKTUBA TIPENpPOLIEccCopa MOXET COCTOSITh TOJbKO M3 OfHON cTpoku. [lo-
3TOMY KOMIWISITOP CaM 3HAET, UTO OKOHYAHUE CTPOKK O3HAYAET OKOHYAHUE JUPEKTHBBI.

: I'quemy HacTosALLME XaKepbl BMeCTO < > yalle HaﬁupaloT

3akoveHoon # in ¢ lu d e crieayer HasgaHue 3aronoBoYHON daiia. B SToT e SEIAeTC CTaHIEPTHLIM,

: T.e. TeM, KOTOPbIA MOCTERHETCH BVIECTE C KOMIWITOPOM, mvvnea‘on—aaaa—vesymea«ﬁm@ >)
#mclude <iostream.h> . . _
Komrlvmmop 3HaEeT, Iae CKaTb CBOM COOCTBEHHbIE 3AroNoBO-HbIE baitbl, 1 Cpa3y NePEXOIMT K Hy>|<m|/| anpex- ;

;. TOpWK. ECTm Bbl XOTUTE NOOKIIOHATL 3ar0yIOBOHHbIN (aiin, KOTOpbIN Bbl cosp.anvl Camu, BOSLMITE €ro HasgaHve -

! B KaBbMKM. 310 OyET YKasaHVeM KOMMWIATOPY HauaTb MOVICK B Tewm,em narike, a B cnyqae HeoOXomMOCTU

i TPOJOKATE B Marke CO CTaHOARTHLIMM 3ar0NIOBOHHBIMMA cbamnaMM .

. #include "foo.n" i

MO)IQ-DTaJOKe yKasaTb MOSHbIA MyTb K ainy:

#J.nclude "\michael\jukebox\foco.h"

SA3pik C++ uMeeT o4eHb Malo BCTPOEHHBIX KOMaHII, HO 3aTO OY€Hb MHOIO OMOJIMOTEYHBIX (DyHK-
nuii. MHorve OnoIMoTedHble (DYHKIIMM TOCTYITHBI BceM KoMmImisitopam C++, TI03ToMy BbI BCeria MO-
JKeTe MOJY4UTh K HAM JOCTYIT M MCITOIb30BaTh UX B cBoeil paboTe. Jpyrve (GyHKIMM SIBISIIOTCS Hal-
crpoiikamu (add-ons). MokHO, HanpyuMep, MPUOOPECTH JTOTIOTHUTEIBHBIC OMOIMOTEKH, CoIep Kl
YHKLMY, UTs1 MPOBEIEHUST CTATUCTUYECKUX BbIMMCICHUI WX 1S 00paObOTKN N300paKEHUIA.
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Uiiak, saiuenca getou

Tenepb Bbl 3HAETE AOCTATOYMHO AN TOrO, 4TO6bLI co3aaTh Bepcuio nporpammbl HelloWorld. na-
HHCARHYK) HA CTaHpapTHOM C++. A NOTOMY MPpUCTYNuM.
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1.
2.

A

Bui6epute komanay File=>New=Project{aitn= Coznate=>TIpoexT).

B pasnene Project Types (Tun npoekTta) Buibepute Visual C++ Project. B pasnene
Templates (LWa6noHbl) BoiGepute Win32 Project.

B none Name (Ha3BaHue) HaGepuTe HelloWorldz2.

Mo ymonuanuio Visual C++ npuBegeTt B pefictane komaHay Close Solution (3akpbiTh 3a-
aady), B pesynbTate Npou3oWeT 3akpbiTue Tekylieh 3agayn (OTKPbLITON Ana co3jaHus
npoekta HelloWorld) v oTkpbiTvie nosoi ana cosmanus npoekta Hello\Vorid2. He otme-
tiaiiTe BbINOSIHEHWE 3TOW KOMaHAbl. OpgHa 3agadya MOXeT conepXaTb B cebe HeCKOJIbKo
NpoOeKToB (AN 3T0oro, co6CTBEHHO, 3aJayM M CYLWECTBYIOT), O4HaKo pa3paboTka MHOro-
NPOEKTHbIX 3a4a4y — [eNo [aneko He U3 JIerkux, NoaToMy aydywe AN KaXAoro HOBOro
npoekTa OTKPbIBaTb HOBYIO 3agady.

LUlenkHnTe Ha xHome OK.

Byvaer sanviied mactep Win32 Application Wizard, okHO KOTOPOro nosiBUTCS Ha aKpaHe
(e, 3.4,

;. Weloome to thewin 32 application Wizard
i This wizard (F8rutes & WirG: apphicator project. The peoject can e a consow apefcation, a
i “Mirndows Apphcancn, & DLL, O & static fbrary.

)

These TE 1B current profect setings:
~Windows appication

Cick Firtsh TON @V wirdow to accentthe current SENGS.

Aeryouaesethe PR, sae e profec s readme, bt fike TrnFormation !
about e  prowect Festresand files that «8 generated, ]

(et ] cmer { _p !

Puc. 3.4. Mactep Win32 Application Wizard nomoxeT Bam CO34a7Ts Mpo-
rpammyHeftoWorld2

LUlenkHuTte Ha Bknagke Application Settings.
MacTtep 0To6pa3nT HACTPOMKM, KOTOPbLIE MOXHO YCTAHOBMTL A/ CO34aBaEMOi NPOrpaMMsl.

Boibepute onuunio Console Application BmMecTo ycTaHOBNEHHOU NO ¥MG.EUaHED
Windows Application.

(Console Application Takxe ssnsetca npunoxeHnem Windows, kak n Windows Appli-
cation. e noyemy-To MHOTHE, YHILICB Hassawite "Windows Application”. ayMatoT. yto
itoCile BRiopa aToro wabnowa GyaeT Cpazy Xe CO3MaHO MNPUIOXEeHWEe C HaBopOM OKOH,
KHOMOK 1 C noTpsacaouwen rpadukoin. B a¢HCTBHTEILHOCTH BCE 3TO HYXHO CO3daBaTb ca-
MOCTOATEIBHO, UCNONb3Ya BO3MOXHOCTK Visual )

Yacrtbl.lNepBoe3HakomcTBOC VisualC++ . NET



7. lllenxkuute Ha KHonke Finish (I'oroBo).

qCpC3 HECKOJIbKO CECKYHI 6y,£[eT CO3IaHa HOBas 3anaya. Y2KE coaepzKallasi Kakue-To MCXOod-
HBIC KOJBI.

8. B okne Solution Explorer npazxapl meJKHATE HA Ha3BaHUU (aiina
HelloWorld2. cpp.

Visual C++ oTkpoeT ¢aill B OKHe penakropa KomoB. Bel yBuaute, yto Win32 Application
Wizard yxe co3nman isi BacC Kakue-To KOIbl. DTO OYEHb MWIO C €r0 CTOPOHLL, HE Tak Jn?
KonHeyHo, 6osbliioe criacu®o, HO Mbl XOTUM HaOpaTh CBOU COOCTBEHHBIEC KOIIbI.

9. Haxmure KomOnHamyio Kiaapum <Ctri+A>, 4ro0bl BbIIEJMTH BCE KOIbI, M 3aTeM
Kiaasuiny <Delete>, yro0bl H30aBUTHCA OT HUX.

10. A Teneps HaGepuTe TaKO#i KOMI:

\\ HellcWorldZ
\\ Orob6paxeHue Ha 3KpaHe cioB Hello World
\\ Heymnpasnsemast

¥incluce "stdafx . h"
#include <iostream.h>

int _tmain{int argc, TCHAR* argv[])

\\BeBOL Ha B3KpaH
cout =< "Hello World\n";
return 0;

.
1]

~ CuHTaKcuyeckue oumGkm

Ecim Bbl HTO-TO HEMPaBUTBHO HAOEPETE WM HEBEPHO MCToNk3yeTe koMaHay C++, KOMIWIATOP COOBLLAT, 4TO Bbl
. OOMYCTWIN CYHTAKCVHECKYIO OLLIMOKY. 310 ByOeT 03Ha4aTh, YTO KOMMISITOP MO0 He MOXKET pacriosHarb HabpaH-
. HOB BAWM CJI0BO, JIO0 Bbl HTO-TO MPOMYCTWIM MW UCTONE30BaHN KoMaHb!. CrHTaKc/Heck/ie oLLMOK ObiBatoT
CaMbX pacHbIX BAAOB. BaHLLIHCTBO 13 HUX, & Takoke Crioco0bl VX YCTRaHEHMS OncaHs B masax 23 1 24.

BbI TO/KHBI TTIOMHUTS eltie 1o nporpamme Hetlo World, uto unterpuposanHas cpeaa IDE #¢ mo-
3BOJIWJIA YBUIETh Pe3V/IbTAT BBIMOMHEHUS 3TOil nporpamMmbl. C TeX MOp HUYETO HE H3MEeHHAOCkE. TIo-
atoMy niporpammy HelloWorld2 Takke mpunercst BHITIONHATh Yepe3 OKHO BBOIA KOMalN, TpeaBapu-
TEJIbHO TIOCTPOUB €e. ISt 3TOro BBIMOJHUTE PSIIT NIECTBUIA.

1. IlenxknuTe NMpaBoii KHOMNKOI MbIIM HA Ha3BaHumM HelloWorld? (Ha ToM, KOTOpoe

BbIZIEJIEHO MOTYKUPHbIM pudToM, a He Ha HelloWorld?2. cpp) u BbIOEpUTE KO-
manay Build (ITocTpours).
Visual C+~otkpoer okHO Output, B KOTOPOM BBl CMOXETE HaOMIoAaTh APRLECC TTOCTPOe-
HUSI TporpaMMbl M BUAETh BO3MOXHBbIE olIMOKU. Korma mocTpoeHue rmporpammbl Hel-
loWorld2 Gyner 3akonueHo. B okHe Output orobpasutcs coobmienue: "Build: 1 succeeded,
0 failed, 0 skipped (1 ycnemso. 0 HeynauHo, 0 MPOMyLIEHO)".

2. Ilocne Toro kak nporpamva Hello\Yorld2 Gyner nocTpoeHa, OTKpoiiTe OKHO J1J1sl BBO-
na komana (Command Prompt).

3. Henonawsyiite komanay CD, 9To0bl mepeiiTi W3 TEKyHMIEro KATAJIOra B KATAJIOT, IJie
coxpaneH npoekt HelloWorld2.
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4. 3amycrure IIporpammy, Haopas komaHny Dehug=HelloWorld2.
PesyJbTar BBITOIHEHMS TIPOrPaMMBI TTOKa3aH Ha puc. 3.5.

{8 Conmend Pronipt

i2:\Documents and Settings:Barnson“\My Documentz\Uisual Studio ProjectssHelloVlerld
2 ddehugiHe llolorid2.exe
Hello World

\Documents and Settings\Barnson\My Documents\Uisual Studio Projects:HelloVWorld

Puc. 3.5. BeinonHeHnenporpammbl HelioWorld2  Bokve anseBoaakomaHa

@M%,  Bp Momm 0OpaTMTh BHMMAHWME, YTO B CO3MAHHOJ CTAHIAPTHOW MporpamMme C+—+
dyHKImMsT main uMeer nBa mapamerpa. OHM Ha3bIBAIOTCS TapaMeTpamMu KOMaHIIHOM
/ cTpoku. DTO 03HaYaeT, YTo Mpu 3amycke nporpamMmbl U3 okHa Command Prompt, eit
Hieoon MOXHO TiepelaTh 3HaueHusl JBYX IMapameTpoB. Harpumep, B 5TOM OKHe MOXHO Ha-
Opatb KoMaHay dir * . * 3mech cUMBOJBI * . * OymyT rapamMeTpoM KOMaHIHOW CTpO-
k. Ecim HaOpath komaHmy HelloWorld2 * . * To cuMBOJBI * . * OymyT BOCIIPUHSI-
Thl KaK 3HAYEHWs U TMapaMeTpoB argc M argv. OmHaKo BpsiL M BaM 3TO KOTJa-
HUOY/Ib TPUTOIUTCA, TIOITOMY HE 3aCOpSIATE TOOBY MONOOHBIMU MEJIOUYAMM.
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Demd

[oAERD/E PAIEHT— TN OS0RSEDE
B smkodt 2aace...

¥ Uro Takoe pelieHUs] U IPOEKTHI
» CosjgaHue HOBBIX pellIeHUIl U MPOEKTOB

> BosMmoxHoctu okHa Solution Explorer

F &

_, C/tH Bbl yMTaeTe 3Ty KHUTY MO MOPSAKY, TO Bbl YK€ IOJKHBI ObUIM CO34aTh HECKOJIBKO

V.NET-nporpaMM. B mnpouecce ux co3zgaHUsl MCMOJb30BAJUCh MHOTME WHCTPYMEHTAJIbHbIE
cpeacTBa pa3paboTku si3bika Visual C++. 3aKOHYMB YMTaTh 4acTh | KHUTU, Bbl OyaeTe yMeTh MOJIb-
30BaThCsl elle OOJBIIMM KOJIMYECTBOM BO3MOXHOCTel OkpyxkeHusi Visual C++. OcHOBHOIl TeMoii
STOW IJIaBbl SIBJSIOTCSI PELUEHUSI U TIPOEKTHI.

Pewenus v npoexmwv ynpomawmT MPOLIECC CO3JaHMUsI MporpaMm Ojarogapsi OOBbEAMHEHMIO BCEX
HEOOXOAMMBIX MCXOAHBIX (ailIoB M MPOYUX COMYTCTBYOIIUX jieMeHTOB. Daitn mnpoekra conepkut
uHpopmMalmio 000 Bcex MCXOAHBbIX (aitnax, U3 KOTOPbIX COCTOMT mNporpamma. Pailibl NMPOEKTOB
TakXe YMpOoIUAOT 1o00aBjleHUe APYIMX UCXOAHBbIX (ailioB K mporpaMMe M MO3BOJSIIOT KOHTPOJUPO-
BaTh Pa3jIM4YHble MapaMeTPbl MPUCOEAMHEHUsST 3TUX (DAiIoB K mporpaMme. PelIEHHe — 3TO MpocTo
OIMH WM HECKOJIbKO MPOEKTOB,

Tlhaburonoe pemenne smomens” cgesatie
eac cuachAubetsu

HexkoTopble mporpaMMbl COCTOSIT U3 ofHOTrO ¢aitna. Ho 60Jb1IMHCTBO MpOrpaMM, B TOM YMCIE U
Te, CO3MaHue KOTOPBIX ObUIO OMKMCAHO B IIaBax 2 U 3, UMEIOT HECKOJIbKO OoJibllive pasdmepsbl. s ux
BBINIOJIHEHUSI TPEOYIOTCS pa3iMyHble (Qailjibl ¢ UCXOAHBIMU KOJaMHU, a TakXkKe 3aroJoBOYHbIE (ailibl
U Oubanoreku. YToObl co3aaTh BBHIMOJHSIEMYI BEPCHUIO MPOrPaMMBbl, HY>KHO OTKOMITUJIMPOBATH BCE
9TU (baﬁﬂbl, a 3aTeM CBA3aThb UX BOCIUHO.

Cnenatb 3TO MOXHO nAByMsl crioco6amu. [lepBblli— KCIOAB30BaTb MHCTPYMEHT KOMAaHAHOM
cTpoku, HasbiBaemblii NMAKE, u mocrpouts dopmupyrommii daiin (makefile). Bropoi (Gosee
YIOOHBI ¥ 3JIETaHTHBI)— WCMONIb30BATh PEINEHUsT M MPOEKThl. DPopmupyiowsuil GEGILT COCTOUT U3
CcrucKa KOMaHJ, ¢ MOMOUIbI0O KOTOPBIX CO3AaeTcsl mpuioxeHue. Hampumep, B 3TOM CHUCKE MOTYT
OBbITb KOMaH/bl, YKa3blBaIOIIME, YTO HYXKHO OTKOMIUJIMPOBATH MoanporpamMmy foo, moamporpammy
bar, 3atem cBsi3aTh UX ¢ 6ubnarorekoir muck u t.4. Coznanue dpopmupylomux GaiaoB CONpPsSIKEHO ¢
MHOTUMU TPYAHOCTAMMU. Hy)KHO 3HAaTb MHOXECTBO ueTaneﬁ O TOM, Kak (baﬁﬂbl KOMIIUWJIUPYIOTCA U
cBsi3bIBalOTCSl. Bosiee TOro, Hy>KHO 3HATh CIELIMATBHbINA SI3bIK co3faHusl popmupyrowmx danaos!

OpHako OOJBUIMM MPEMMYLIECTBOM co3daHusl ¢opMupyrolwnx Gainos sBasercs ToT (akT, 4yTo
nHctpymenT NMAKE onpenensier, kakue ¢aiiabl OblIM M3MEHEHBI C MOMEHTA IOCJIEIHENO CO3/a-
HUs MPUITOXKCHUS. l'IoaTomy INpyu MMOBTOPHOM NOCTPOCHUMU NPUITOXKECHUA 3aHOBO OTKOMIIUJIMPOBAHBI
OyIyT TOJILKO 3TU U3MeHeHHble (daiiabl. MMHoraa 3To 04YCHE 9KOHOMUT BpeMs.

@aiisbl MPOEKTOB — 3TO Te ke dopmupytoume daiinbl, Koropsle Visual C+ 4 co3maer aBroma-
TUYECKU H IMO3BOJISIET YIPABISITh UMM C MOMOILBIO BH3YANLHLIX CpeACTB, 63 HEOOXOOIUMOCTH 3Ha-
HUSI BCEX JeTajeil paboTbl KOMIUJISATOPA.
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darinbl NPOEKTOB CAENAoT BaLly XU3Hb MPoLLe

Daiinsl NpoekToR, Kak U GopMupylolie ¢gaiinbl, npexHasHayeHbl A TTOCTPOCHMSI TPHIIOXe-
HMil. OZHAKO eCcTh HECKOJbKO MPUYMH, MO KOTOPHIM HUCIOJb30BaHUE (HailjloB MPOEKTOB HAMHOTO
mpouie, yeM Gopmupyomux dainos. Tlepras — npu ncnoiab3oBaHUU (HANIOB MPOEKTOB KOMITUIIS-
TOp CaM MPOCMAaTpuBaeT MCXOOHbIE Gailibl U OMpenessieT Bce 3aBUCUMOCTU. (3agucumocmu — 3TO
Habopsl (pai10B. U3MEHEHNE KOTOPHIX TpeOyeT IICETOPHOH KOMIIISILIMY MTPOEKTa.)

Bropast mpuunHa— ynpabiieHue GhailylaMid MPOEKTOB OCYIIECTBIISIETCS BU3YaJIbHBIMU CPEICTBA-
s, UTO HaMHOTO ynob6Hee u mpoiie. KpoMe Toro, mockoisbky Visual C++ cam 3HaeT, Kak KOMITUIIH -
pytotcs aitiel C++, Kak OHU CBSA3BIBAIOTCS W T.I1., BAM CaMUM HE€ HYXHO TOYHO perjaMeHTHPOBaTh
3TOT ripouecc. Bee. uTo oT Bac TpebyeTcs. — MPOCTO N00aBIATh MUCXOAHbBIE dailibl K (ailry npoex-
Ta. Bero ocranbHyro pabory caenaet Visual C++. Y nobHo. He mpasna an?

Kcratu, BBl yXe MOTJIU CTaTKMBaThCS € (ailioM mpoekTa. LCH Bel MpoGOBaIn CaMOCTOSITENBHO
BOCIIPOM3BECTH MPHMEPHI IpOorpaMM Hu3 mpeabplaymux TiaaB, mactep AddWizard co3maBanm mis Ba-
IIMX MMporpaMM (pakl.1 mpoekra, ComepKaninili CITMCOK BCEX MCXOMHBIX (haiiios.

MoxHo ucnosnb3oBaTh OKHO Solution Explorer misi pemeHusi pasHoOOpa3HBIX 3amady IpoTpam-
MupoBaHus. HampumMep, B HEM MOXHO TIPOCMOTPETh CITMCOK BCEX MCXOMHBIX (haifioB, M3 KOTOPBIX
COCTOMT TIPOEKT, U OTKPBITh JIIOO0OW M3 HUX MJIS1 peJakKTUpoBaHUsl. TaMm e MOXHO KOHTPOJUPOBATh
BCE TlapaMeTpbl, B COOTBETCTBUU C KOTOPHIMU BBITIOJHSETCS TOCTPOCHHWE MPUIOXKEHUs. MOXHO
OCYIIECTBIISATh CaMy KOMITWISIIIUIO TpWIoXeHus. bosiee neTtaqbHO BO3MOXHOCTH 3TOTO OKHa OIMCaA-
HEI B pa3aene "Yro moxer okHo Solution Explorer”.

PelueHnsa nnpoexTol

B crnipaBouHoli cucteme Visual C++ cioBa solution {pewenue) W project {npoexm) 4acto uc-
MoJIb3yloTCsl BMecTe. BooOlie roBopsi, 3TM aBa cioBa 0003HAYalOT pa3Hble Bellu. Pewenue COCTOUT
u3 ogHoro wiu Oosee mpoekToB. Hambonee yacTo Bce k€ OZHO pEIIEHUE COACPXUT OiHH TPOEKT.
Bbl cMokeTe cMesio Has3biBaTh cebs XAKEPOM. €CiM HayuyMTeCh CO3[aBaTh PELIEHMS] U3 HECKOJbKUX
MPOEKTOB.

ITockonbKy penieHUss U MPOEKTEl, IO CYTU, ABJIAIOTCS TOYTU OJAHMM U TEM Xe€, Mbl OylIeM YIOT-
pebIsiTh MX KaK B3aMMO3aMEHsieMble TMOHSTHS, 3a UCKJIIOYEHHEeM TeX CIVHAeB, Koraa MHpopMauus
OyIeT OTHOCHUTBCS TOJIBKO K OTHOMY H3 HHX.

THocrpoenune npozhaiu

[MocTpoeHue m060# mporpaMMbl MoapasymMeBaeT co3iaHue daitna npoekra u peiieHust. PDaiin
MPOeKTa COOOMAeT KOMTIMANTOPY, KaKue UCXOMHbIe (hailibl HY)XHO OTKOMITMJIMPOBATH ISl TTOCTPOE-
HUS TIpWJIOXKeHUs. Takke B HEM COIEPXUTCS MHGbOPMAIKs T KOMITWISITOpa O TOM, Kakue 6ubJmo-
TEKHU JOJIKHBI ObITh MTPUCOEIMHEHDI.

OmpefeneHne napaMeTPOB HOBOT'O IPOEKTa

Co3faTh HOBBIT MPOEKT OveHb mpocto. JIas HauaTa Bhibepute komanny FilemNewoProject
{haitn=Co3aree> [IpoekT), yToObI OTKPBITH MOKa3aHHOe Ha puc. 4.1 auamoroBoe okHO New Project
(Cosnanue mpoekTa). DTO OKHO, B KOTOPOM OIPEAETSIOTCS TapaMeTpbl OyIyIliero mNpoekTa. 31ech
HYXHO yKa3aThb Ha3BaHWe MPOEKTA, a TAKXKe KATAIOL. B KOTOPOM OH OyleT COXpaHeH. 31ech e BbIOU-
paeTcst THI CO3/aBaeMOr0 MPOEKTa U OIUH M3 CTAHIAPTHBIX 11aGJIO0HOB.
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i P W
Visual C£ Projects ] effa R
i Agiup and Geployment Pru;e(:T Mananed T rC.
) Protscts ananed C++ MRC fetwed  MRC Applee fon
._I Studia Selutions | Web Service Coerred
et YL
-
1_ mifi MRC ISAPT Win32 Protect v
BWin3Z consoia application or other Wina2 project, o
I fame: [ SEer rame >
Location: {CiDocuments and SettngsiBamsonity Cocumerdsive =t Browst... |
[ {" g te Soubon G s Gehtion
[ Project wil be created aC2, .. [BamsoniMy Documentsivisual Rudks Frofeces; <inbar nama.
TMare o Carcet J Hep i
I e

Puc. 4.1.Wcnonb3aosaHneokHaNewProjectanacosnaHms
HOBOronpoekTa

v Project Types (Tun npoekrta): B 9TOM pas/ie.ic onpenensercsa TUn COIIARACAIro npoek-
; Ta. B maHHOI kHMre Gymet paccMoTpeH Tonbko Tun Visual C++ Project. 13 3auucuMocTH
OT TOro, Kakol ycTtaHoBO4YHbI nakeT Visual C++ Bl mpuobpenun, CHHCOK A0CTYITHBLIX
TUMNOB NPOEKTOB MOXET CYLLECTBEHHO OT/INMYATLCA OT MMOKA3GHHOIO Ha puc. 4.1.

¥ Templates (LLa6n0HbI): 30eCk MOXHO BbIGPaTh OAMH U3 NOABUAOB NpoekTos Visual C++,

OCHOBaHHbIV Ha BbIGpaHHOM B pasaene Project Types tune. MpoekTtsl Visual C++ nmetoT

6onee AI0XUHBI WaBnoHOB. HekoTopblie U3 aTux IAGIOKGR B 4eCTBUTENBHOCTI SABASIOTCS
A MacTtepamu, KOTopble MPefOCTaBASAIOT MHOXECTBO BO3MOXHOCTEN AfiI KOHTPOS Hag TeMm,
: Kakve MMEHHO CBOWCTBA OyAyT MMeTb CO34aHHble BamMu nporpammel. C ABYMS U3 HUX Bbl
4 OyneTe 4acTo CTafkmBaTbCs B MPOLECCE HTEeHUS KHUrn. 9710 wabnoHbl Win32 Project un
Managed C++ Application. (ECTb MHOr0O Apyrux BapyaHTOB, Hanpumep WabnoHbl g cos-
[aHVa pasNnyHblX CPeacTB ynpaBneHus, 6ubnnotek un ﬂ,pyrm'x AMHTPLIX WITYYeEK. )

4 v" Name (HaseaHue): B 3TOM MOfe HYXHO yKasaTb Ha3BaHWe HOBOMO thaitin npoekra. Ans
npoekTa 06bI4HO MCMOJIb3YEeTCs TO Xe HA3BAKHE, 4TO M ONs £03AABACMOIO C ero nomo-
Wb NPUNOXEHUS.

¥ Location (Pa3mellenune): ykaxute B 3ToM nosie MAMKY. roe [0AXeH ObiTb COXPaHeH CO3-
] NaBaeMblil NPOEKT. MOXHO WEeNKHYTb Ha KHonke Browse {{}5:00). yTOGLI HAWTK cylle-
cTByloUlyO nanky. Ecnu ykasaHHoOW nanku ewe HeT. Visual {J++ cosgact ee aBTomartu-
4yeckun. Xopolwen npakTUKON aBnseTcd XPaHcHHE BCCX MCXOAHbIX (baﬁJ'IOB_. NMetoLmnx
OTHOLUEHME K ONPEAENEHHOMY NPOEKTY, B OTACALHOT naitke, [Tpeanasmsium. HanpuMep.
4TO Bbl co3paete npunoxexHue, umernyemoe Jukebox¥. n xotute coxpaHuTb LIQ B nanke
MosPabora\lukebox9. BHavane uIENKHHTL Ha kKHomke Browse, 4ToGbl HalTW nanky
MosiPaboTa, unn camm ykaxumTte nyTb K Hell B none Location. 3arem B riv:ic Name B Ka-
yecTBe HasBaHua npoekta Habepute Jukelinxd, Visual {-++ aBTOMatmMyeckum cosgact
nanky Jukebox9 B nanke MosiPa6orTa. '

ELE

Add to Solution/Close Solution (Jo6aBuTb Kk peleHnio/3akpblTb pelleHne): Kak Bbl
NOMHUTE, PEeLIEeHNEe MOXET COCToATb 13 Uanora UJIM Heckonbkux npoekToB. Moatomy
npu CO34aHUN HOBOTO MPOEKTA ero MOXHO JiH{«* L0OAaBUTb K OTKPBLITOMY B AaHHbI MO-
MeHT pewenuio (Add to Solution), nu6o 3akpbiTh Tokviiice pewenne (Close Solution)
M co3pjaTb HOBOE /19 HOBOrO NpoekTa.

g

Maga4.lpuHaTUE PELUEHN—LE10CEPLE3HOE 51



ITocne Toro Kaxk BBI YKaxeTe BCIO HEOOXOOMMYIO MH@OpMaLMIO, IIeJKHUTe Ha KHomnke OK.
3areM Ui OOJNBIIMHCTBA TUIIOB MPOEKTOB OTKPBIBACTCSl MaCTep, MO3BOJSIOIIMI OMpeaeuTh
JOTIOJTHUTEJIbHBIE TTapaMeTphl co3laBaeMoro rpoekrta. HekoTopbie mactepa, Takue Kak Win32
Application Wizard, ¢ KOTOpbIM Bbl BCTpeUYajuCh B IJIaBe 3, COCTOSIT U3 HECKOJIbKUX IIIaroB.
Hpyruve, morpoiiie, COCTOSIT U3 OAHOTO Il1ara W MO3BOJISIIOT JUIIb 100aBUTh KaKue-To (aityibl K
BallleMy TPOEKTY.

DobOaeneHne $anoB K NPOEKTy

Yt00bI 10OABUTH HOBBII (Daiij, BBITIOTHUTE PSi ASHACTBUIA.

I. Buibepute komanny File»New=File (Daiin=Coinate= Qaiin).
Otkpoercs auanoroBoe okHO New File (puc. 4.2).

LR L

Categories: Taenplates: ’ B .
] D Genedl Ll L 5
o et CriFie (o) HeadarFe(f) i FB (Y

&g I 7
FE(I[)BFlIe Bitmap Fiie (.bmp) GBY Fie (.cur)?
.rc [

Pue. 4.2.Vicnonb3oBaHneaunanorosorookHaNewFilepnaco3na-
HUsSIHOBOroucxoaHorogarina

B paznene Categories (Kareropusi) Beioepute rmyHkT Visuaf C++.
B paznene Templates (ILI1a6noHb1) BoiOepute C++ File(.cpp).
. WenxkHute Ha kHoTiKe Open (OTKPbITH).

BN

K npoekry Oyner nobasneH mycroii daitn C++.
Y100bI 100ABUTH YK€ CYIIIECTBYIOIIMIA (haiijl, BHITOJHUTE CJSIYIOILICE.

1. Boibepute komanny Project=Add Existing Item (Ipoexr=/100aBUTh CyLIECTBYIO-
LI DJIEMEHT).
Ortkpoercst nuanoroBoe okHo Add Existing Item. IMpuHimn ero paGoThl TOT Xe, YTO U 'y
BCEX IMAIOroBbIXx OKOH Windows, mpemHa3HaYeHHBIX 111 OTKPHITUS (haiiIoB.

2.  Broibepute (paiia, KOTOPHI XOTUTE 100ABUTh K MPOEKTY.
Ecmn BB x0TUTE 10OABUTH Cpa3y HECKOJBKO (DAiiyioB, BbIIEIUTE MX, YAEPXKHUBash HaXaToil
ximapuiry <Ctrl>. Ilocie Toro Kak aiibl OyayT J00aBIeHBI K IIPOEKTY, OKHO Solution
Explorer GyneT BbIIISIIETh MPUOIM3UTEIBHO TaK, KaK MOKa3aHO Ha puc. 4.3.
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slition Bxplorés - KillerAgi

lobolution KierApp (1 projedt)

- & KilerApp

=y Souce Fes

: L&) KikerApp.cpp
1+ stdafx.cpp
Mainfrm.cpp
3 ChildFrm.cpp
KillerdppDac.cpp
(3] kilerAppyiew.cpp

# |_jHeecer Fles
* | Resouce Fes
L] ReadMe txt
% Solution Explorer | 2§ -

PHe. 4.3. B okHe Solution Explorer otob6paxaeTcs crv-
COKarisioB, NI3KOTOPLIXCOCTOUTBALLIPOEKT( peLLueHue)

Y7o #momei oxno Solution Explover

OkHo Solution Explorer MmoxeT 6blTb MCMNOJIb30BAHO OJ1 PELUEHUS MHOXEeCcTBa Tekylwux 3ajas.
Huxe nprBeneH CNUCOK HEKOTOPbLIX M3 HMX, K KOTOPbLIM Bbl OYICTE Hambonee 4acTo BO3BPALLATLCH
B Npouecce pa3paboTkn NPUIOXEHUA.

| ¥ MpocmoTp M pepakTupoBaHue ¢aitnoB, M3 KOTOPbIX COCTOMT NPOEKT. [BaxAbl
LLeNKHUTE Ha Ha3BaHMK daiina, 4ToObl OTKPLITL €ro B OKHe pepakTopa komos. Ecnu aToT
danin ewe He umeeT peanbHOro HamonHeHus, Visual C++ cnpocuT, XOTUTE AN Bbl CO3-
natb HoBbll daiin. OTBeTbTe "[la”, 4T0Obl YBUAETL Nepes coboli AEeBCTBEHHO YNCTOE OK-
HO pefakTopa KOAOB.

v' NoGasneHue K npoekTy HOBbiX ¢ainoB. LlenkHuTe MPABOH KHOMKOW MbIlUKM Ha Ha-
3BaHuMM npoekTa u BhiGepute komanay Add=Add Existing Item (puc. 4.4). 31n peiict-
BMS 9KBMBaNEHTHLI BLIGOPY komanasl Project=>Add Existing Item.

et P

_—

T e

H

3

H

Kllar&pp.cpp 1
ER=rApDh : j
1

|

o T “algtilerapn.rg

My Natwork
Pisces Fies ot tvpe: [Visual € Fles (™o, ~ene; -

Cancel {

Puc. 4.4. Wcnons3osaHme Solution Explorer ana no6asiaeHus
KMPOEKTYYXe CYLLeCTBYIOLLMXDanioB
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OkHo Solution Explorer oro6paxaer 3aBucuMocTH mpoekta B mankax Header Files

(3arosiworoudble daiinbl) u Resourse Files (Paiinbl pecypcoB), Kak mokaszaHo Ha puc. 4.5. Daiinsl pe-

CYPCOB TIPEICTaBJIAIOT COOO0I OTHETbHBIE PECYPChI TTPOTPAMMBI, TaKMe KaK PacTPOBBIE OTOOpaKeHUs

rpauuecKMX O0ObEKTOB M MUKTOrpamMMmbl. OHM SIBISIIOTCSI TAKMMM Xe 3aBUCHMOCTSIMM, KaK 3arojio-
BOYHBIE (DaiiIbI.

Solution Explorer - " o

3 Solution Killetapp' (1 project)
- {3 KillerApp
* ;;jéﬁuurce__ﬁles;
- 4 Header Fles
=] Kiler&pp h
i) stdafx.h
MainFrm.h
ChildFrm.h
1] KillersppDoc.h
-] Killersppigw.h
2] Resource.h
‘- 3 Resource Files
j Killerapp.rc
.| ¥illerspp,rc2
5] KilerAgpDac.ico
L Fillerapp ico
=] Toolbar brip
“.] KillerApp.manifest
") ReadMe bxt

i Tusoltian Explorer l =%

Prc. 4.5. OTo6paxeHne3aBUCUMOCTEN
npoektaBokHe SolutionExplorer

PewreHust 1 mpoekThl SABASIOTCS BaXHBIM acnexkTom Visual C++. Ux ucnonb3oBaHue HeoOXonu-
MO JUIS TIOCTPOEHUSI MPOTrpaMM U JJisi OBICTPOTO IMOMCKA M TMPOCMOTPA HYXHBIX MCXOAHBIX KOHAOR.

IIpu pa3paboTrke mpuiaoxXeHUit padbota B okHe Solution Explorer 3aHmmMaer HambOoJbllIee KOJIUYECT-
BO BpeMeHHU. [locie HamMcaHUs KOIOB, KOHEYHO.
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[asa S

XopoLunn pepakTop — YTO eLue HY)KHO
ObIBa/IOMY NMPOrPaMMMUCTy?

B swmoie anaee...

e o
#  OTKpbITHE U coXpaHeHue (ailioB B OKHE pelakTopa KOIOB
>

OObIUHBIE U CTIELIMATIbHBIC 3aa4u pe€aaKTUpOBaHUA

A4

BbinesneHue 1BETOM OTAEIbHBIX "3JIEMEHTOB MPOTPaMMbI
# TlonydeHWe KOHTEKCTHO-3aBUCHMON CIIPaBKH
# Hcnonb3oBaHUe CTPOKM HEPCXOIA
> CoKpHITHE OTHENbHBIX (hparMeHTOB KOIOB
¥ TloucK HYXHOTO TEKCTa
L~  015HIYHOUACTh Tpoliecca PA3padoTEK LPOIPAMMEL 3UHIMAE T HINHCAHUE KOIOB B OKHE pe-
J,E[aKTOpa. Kak xopomuii TeKCTOBBI peAakTOp KapAMHAJIbHO YNG4t Ipollecc Hamuca-
HUSI KHUATU (HY XOpOLIO, He KapIWHAJIBbHO, HO BCE Xe ¥HPOitaet). Tak W x0J0uIHil pefakTop KOIOoB
3HAUYUTEJILHO 00JIer4aeT NPOLECC CO3NAHUS IPOTPAMM. f v kI R i s MMO3BOJISIET pEIaTh He

TOJIBKO OOBIYHBIC 3aJauyll pelaKTUPOBAHMS, TaKMe KaK KOMMPOBaHUE, BLIPEIAHIIE M BCTABKA TEKCTA.
HO W CTlelIMajibHbIe 3a/lauyl, Kacalolluecsl CO3MaHUs MIPOTPaMM. '

Visual C++ umeeT MHOMOMYHKUMOBANLELI HaCcTpanBaeMBbIil PCIAKTODR KONGB., TMO3BOJIAIOIUI
peniaTh MHOTHME CIelMaibHble 3aladyu, HampuMmep TAKHE. KaK OJHOBPEMEHHBIN CIBUT HECKOJBKUX
CTPOK WM OBICTPOE MOIKJIIOYEHME ZaICACBOUMBOTG (hailis. B ¥rol maBe maercss Kpatkuil 0630p
HauboJiee BaXHBIX BO3MOXHOCTEW 3TOrO pelakTopa.

Koger  cymecizByronm qua fiozo, whiodet
Ux pegakiinpobaris

Visual C++ mo3BojsieT OTKPBIBATh VI PeAaKTUPOBAHUS JI0O0e KOJIMUYECTBO (haiyioB (MOXer U He
Jmo60oe, HO TOCTaTOYHO OoJibloe). Eciu Bbl OTKPBUIM CPa3y HECKOIBbKO (PAliIeE. KOAbl KaXIOoro U3 HUX
OymyT oroOpaxkarbcsl B OTHEJNbHOM OKHe. Visual (C++ mommepXuBaeT Kak MHOTOOKOHHBINM WHTepdeiic
MDI1 (Multiple Document Interface), Tak 1 oToGpaXkeHHe OKOH i #HIC Br1asok. (M — 210 Beero
JIMITb UHTepdeiic, TO3BOJIAKIUIMNA 0ToOpaXaTh Ha 3KpaHe OTHOBPEMEHHO HECKOJBKO OKOH W TiepeMe-
1aTh MX HE3aBUCUMO IpYyr oT ;apyra.) Pexum oroOpaxeHHMs OKOH B BMAE BKJIANOK VCTAIOBIEH I10
yMmosryaHuio. Kak 0ObIYHO BBIIJISITUT OKHO PEeAAaKTOpa KOJOE, MOKa3aHO Ha puic. 3.0,

[ OTKpBHITHSI OKHA pelakTopa KOAOB OOBIYHO HCTOJNB3YIOT ONWH M3 TMEPEYMCICHHBIX HUXe
croco0oB.

¥ OTKpbBITHE ISl PENAKTUPOBAHMS OAHOTO M3 (haiinos npoewra. JBaXapl LIEIKHUTE
Ha Ha3BaHUM thaiina B okue Solution Explorer. Konsl 3107¢ daitna 5yIyT 0ToOpaXeHb B
%  OKHe penakTopa.
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v PemakrtupoBaHMe 3JeMeHTa Kiacca. JBakipl IIEJIKHATE Ha HA3BAHUM 3JIEMEHTA B CITH-
cke Class. @aiin Oyner OTKPBIT B peAaKTOpe KOIOB, TIPY 3TOM Kypcop OymeT MoMelleH
riepe]; BBIOpaHHBIM 3JIeMeHTOM. MOXHO TakKe IIEIKHYTh Ha Ha3BaHWM 3JIEMEHTA TIpaBoi
KHOITKOM MBIIIM W BBIOpaTh KoMaHmy Go to Definition (Ilepeliti K oIpeneieHMo), ITo-
Obl OTKPBITh I PENAKTMPOBAaHUS KOIbl MCXOMHOTo (haitna (C paciuvpeHueM .Cpp), WK

N BBIOpaTh KoMaHoy Go to Declaration (ITepeiith K OOBSBICHUIO), YTOOBI OTKPHITH IS

PemaKTUPOBaHMST KOIbI 3arojIoBOYHOTO (haiiia (¢ pacmmpeHuem .h).

LR

v Cosganue HoBoro (aiina. Beibepure komanmy File=»New=File (Galin= Coanate=
®aiin), yT06BI OTKPHITH MHanoroBoe okHO New- File. BribepuTe Kareropmio co3maBaeMo-
ro (paiinia, ero TUII U 1IeAKHUTE Ha KHotke OK.

TR

v" OtkpbiTHE cymecTByiomero ¢aiina. BoiGepute komanny File=>Open=File. B or-
KPBIBIIIEMCST IMATIOTOBOM OKHE YKAXUTe HasBaHUe (haiia, KOTOPBI BbI XOTHTE OTKPHITh
IUTST peNaKTHPOBAHMSL.

start Page  Helloworld2.cpp | dorox
; Ad
A — e - Mv §E° : P B Ty
S HeloWorld?2 N
// Prints hello world on the S{FEEET
/., Urimanaged
; Hinclude -ctaarx.n-
Finclude < iosiream.ns
]l int _tmain(int argC,__TCHAR*argv[])
s
//Write to the screen
cout << "Hello World\n";
return 0 ;
-
o z 0
Puc. 5.1. PegakTopucnonb3yeTcsaansoTobpaxeHus, BBOAA M PeaakMpo-
BaHVI1KO40BIPOrPaMMbl

CoxpaHUTh OTpPeJaKTUPOBAHHBINA (Paill TakKe O4YeHb MPOCTO. MOXHO Jake COXpaHWUTb Cpasy
Bce (hailyIbl, OTKPBITHIC IS peIakKTUpOBaHMs. BoT Kak 31O memaercs.

¢ ¥ CoxpaHenue aiina. Bribepure komanny File\Save Hus@aiina.

g ¥" CoxpaHeHue ailla ¢ TPUCBOEHMEM €My HOBOIO HMEHU. Bpibepure KomaHmy
1 File\Save fH{ua@aira As. B nnanoroBoM okHe HaGepuTe HOBOe MM (haiiyia U ILEJTKHUTE
Ha kHorike Save (CoxpaHUTh).

v CoxpaHeHue Bcex (DaiijioB, B KOTOpble ObIIM BHECEHBI M3MEHEHUS. BbiOepure Ko-
s mangy File=Save All. PexoMennyercs 3To mesaTh IIEpel TeM, KAK 3aIlyCKaTh Ha Bbl-
:  MOJIHEHME TOJILKO YTO CO3IAHHYIO TporpamMmy. Eciv BBl 3TOro He creliaete W HoBasl Ipo-
rpamMma MpPUBENeT K cOol0 B paboTe KOMIIbIOTEpa M K €ro Iiepesarpyske, Besi Apogena-
Hasl BaMM paboTa OyJeT MoTepsiHa.
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Tlhueuns: pegariiupobanus

B mpoitecce HammMcaHUsS KOIOB BBl MOXeTe 3aMETHUTb, YTO HEKOTOPbIE ACUCTBUS MPUXOIUTCS
BBINIOJTHATh CHOBAa M CHOBa. OOHM M3 HUX OTHOCATCS K pas3psiay OOBIYHBIX (HAaIpuMep, BBIpe3aHUe
WA KOTIMpOBaHMe TeKCTa). JIpyrue BO3MOXHBI TOJBKO IPH HAaMCAaHWHU IpOTpaMM (HaIlpuMep, Ol-
HOBpEeMEHHO€ CMeIlleHUEe TPYMIbl CTPOK WJIM OTKPBITHE 3aroIoOBOYHOro ¢aiina). B Ta6a. 5.1 mpuse-
IIeH CITMCOK HamboJiee YacTO BBHIMTOJHSIEMBIX 3allad M OIMcaHMe CIoco0OB MX pelneHusi. boiee cre-
nuduryeckue 3agayy OMMcaHbl mocje 6ojee o0LIMX.

Ta6nuua 5.1. 3apaun pepakTuposaHus, peluaeMbie B NPOLECCE HANUCaHUs KOAOB NPOrpaMm

3apava Cnoco6 pelueHus

Bbinenenve Tekcta LLlenkHWTE B NO3MLLMK, C KOTOPOI AOMKHO HAYMHATLCS BblaeneHne. Haxmure
JIEBYIO KHOTMKY MbILLIX, NEpeTaLmTe Kypcop K MO3uLLMK, B KOTOPOIA BbiaeneHne
[LOIMKHO 3aKaHYMBATLCS, U OTMYCTUTE KHOMKY MbILLIN.

VInu LWEnKHUTE B NO3ULMK, C KOTOPOI JO/HKHO HAYMHATLECS BbiAENEHVE,
HaxmuTe 1 yaepxmeaiite knasuwy <Shift> v wenkHure 8 nosuumm, B
KOTOPOW BblAENEHNE JOMKHO 3aKaHHMBATHCS.

nn ncnonb3ayiiTe KnaBuLLIM YNPaBEHNS KYPCOPOM, YTOObI MEpenTn B
NO3MLMIO HauYarna BbIOENEHWS, HAKMITE 1 yaepxmvBealiTe knasuwy <Shift> n,
OMSATh VCTIONb3YS KITaBMLLIM YNPABEHNS KyPCOPOM, MepeiiamTe B nosuumio
OKOHYaHWS BbiOE/NEHs

BbipesaHvie TekcTa Boinenure Tekct. Boibepute komanay Edit= Cut({lipaska=> Beipesats) unm
HaxxmuTe knasuwm <Ctrl+X>, Moxere 3ateM BCTaBUTL BbIPE3aHHbIN TEKCT B
ntobom apyrom MecTe. ([ns BbIpe3aHms TEKCTa MOXHO Takke LLENKHYTb
NpaBoVi KHOMKOW MbILLW Ha BblaeNeHHOM dparmMeHTe 1 BbiOpaTh 13
OTKPbIBLLErOCS KOHTEKCTHOrO MeHIo komanay Cut.)

KonmposaHue TekcTa Buinenure TekcT. Buibepute komanay Edit=> Copy (Npaska= KonwporaTs)
nm HaxmuTe knasuwim <Ctrl+C>. MoxeTe 3aTeM BCTaBUTb CKOMMPOBAHHDINA
TEKCT B JII0O0M ApYrom mecTe. ([1s KOnMpoBaHUs TEKCTa MOXHO Takxke
LLIENKHYTb NPaBOI KHOMKOI MbILUW HA BbiAENEHHOM dparmMeHTe 1 Bbibpatb 13
OTKPBIBLLETOCS KOHTEKCTHOTO MeHIO komaHay Copy. )

Bcragka TekcTa BuibepuTe komaHay Edit=Paste (Mpaska=» Berasuts) wm Haxmure
knasum <Ctrl+V>. B 0kHO pepnaktopa OyaeT BCTasneH TekcT u3 Bydepa
0bmeHa. (MOXHO Takke LLENKHYTb MPaBO KHOMKOW MbILLM B NO3WLMW, e
[O/MKeH ObiTb BCTaBMIEH TEKCT, U BbIOPaThb U3 OTKPbIBLUErOCS KOHTEKCTHOIO
MeHi0 KomaHay Paste.)

Mepexon, B Hauano daiina Haxxmure <Ctri+Home>
Mepexon, B KoHeL, daitna Haxxmure <Ctr+End>
Mepexop, Ha CTPaHULYY Ha3as, Haxmmre knasuwy <PgUp>
Mepexon, Ha CTpaHuLy Bnepes, Haxmute knasumwy <PgDn>

Mepexor, BPaBO Ha OfIHO CIOBO Haxmure <Ctrl+cTpenka snpaso>

MaBa5.XopowmumiipeaakTop—4ToeLleHY>XHOObIBasioOMyrnporpaMmmucTy?



OkoH4YaHueTabn.5.1

3apaua

Cnoco6 peweHus

Mepexopn, BNEBO Ha OOHO CNOBO

OpHOBPEMEHHbIN COBUI
HECKOMbKMX CTPOK

OTtmeHa caBuvra HeCKOSbKMX CTPOK

lMepexop, Ko BTOpoii ckobke 13
napbl CKOHOK

Mcnonb3oBaHue 3aknanok

Mepexon, k 3aknaake

MepeksioyeHre mexay OkHamMmn
penakTopa

OTKpbITHE 3aroNoBOYHOIO daiina,
COOTBETCTBYIOLLLEr0 OTKPLITOMY

Gaiiny

I'IonyHeHvle CnpaBkn O KOMaHOax

Haxxmure <Ciri+cTpenka sneso>

BbiOennTe HECKOMBKO CTPOK 1 HAXKMUTE KNnasuLy < 18D, 3T0 MOXeT BbiTb
MonesHo, Hanpumep, ecin Bbl 4oGaBUIM onepatop i f 1 xoTuTe BbloemMTL
4acTb KOZOB, KOTOPbIE K 3TOMY OMepaTopy OTHOCSTCA

Boinenvte cTtpokum u Haxkmute <Shift+Tab>. 3tor npuem mMoxeT BbiTb
NONE3eH, ECM Bbl CKOMMPOBANW 4aCTb KOAOR B APYroe MeCTo NporpaMmbl 1
Tenepb HET HEOBXOAMMOCTY CELMANLHO BLIAENSATL UX C MOMOLLBIO OTCTYMOB

Havkmure < Ctri+]>, 4toBbl nepenTu OT OTKpbIBaIOLLIEN CKOBKM (, {, < nm
[ - Kypcop yxe [DOmKeH HaxoOMTLCH Nnepen, Hel - K COOTBETCTBYIOLLIEV el
3aKpbiBaloLLEen ckobke:),}, > uin ]. TeM xe HaxaTuem BbINOSHAETCS
0b6paTHbI NEPexo.

3T1a BO3MOXHOCTb MofIeaHa B Ciydae, eCNn Bbl MEETE MHOTO BIIOXKEHHbIX
Opyr B Apyra ornepaTopoB U XOTUTE HATX FpaHuLbl Kaa0ro 13 G/10KOB.
Taioke TakuM 06pa3oM MOXHO NPOBEPSITb, He 3a6blM N Bbl 3aKOHIUTL
BbI30B (OYHKLMM 3aKPbITUEM CKOOKM

MomecTuTe Kypcop B TOM MECTE, e Bbl XOTUTE OCTaBUTb 3aKITaKY.
Haxmure psaxabl <Gtrl+K>, Takum 06pasom Bbl GFMETUTE NO3MUMIO B
KoAAax NMporpamMmbl, K KOTOPOIA Npy HEOBXOAMMOCTN CMOXETE ObICTPO
BEPHYTLCS.

Hanpumep, ecnm Bbl XOTUTE CKONMPOBaTb GParMeHT KOAOB 13 OOHOM YacTn
nporpaMmbl B APYryI0, YCTaHOBUTE 3AKNE[IKY, HanauTe HyXHbIN (parmeHT
KO[0B, CKOMUPYIATE ero, BEPHUTECH 0OPATHO K 3aKREAKE 1 BCTaBbTE
CKOMMPOBAHHbIN pparMeHT

Haxxmure <Ctrl+K> n <Ctri+N>, 4tobbl nepelttn K cneaytoLLein 3aknaake B
davine. Haxmure <Ctrl+K> n <Cirl+P>| ytobbl nepeiitv k npenpimyLei
3aknagke

Haxmure <Ctrl+Tab> nm <Ctrl+F62, utobel nepeiitn k cneaytoLemy okHy
penakTopa (KoTopoe ObUI0 OTKPLITO NOCe TekyLLero). Haxmure
<Shift+Ctrl+Tab> wm <Shift+Cl+F6>, ytobbl nepeittv k npeablayemy
OKHY pefakTopa (KOTopoe ObUIo OTKPLITO Nepes, TEKYLLMM)

LLlenkHMTe NpaBoii KHOMKOM MbilL Ha komaHae # includ e u BbibepuTe 13
OTKPbIBLLErOCS KOHTEKCTHOrO MeHio komaHay Open Document.

Mpu HanmcaHu nporpamm C++ penakTMpoBaTh 3arofioBo4HbIE Gaiiibsl
NPUXOOMTCS MOYTU Tak Xe 4acTo, Kak 1 UCxopHble dainbl. VIHoraa oTkpbiBaTh
3arosioBOYHbIN dain HeoBXoaMMO A1 TOr0, YTOObI MPOCMOTPETb, YTO YXe
6bUI0 OnpeaeneHo

LLlenkH1TE Ha TOM 3neMeHTe MPOorpamMmbl, Mo KOTOPOMY HYXHO MONY4UTb
cnpasky. Haxwmure knasuwy <F1 >,

Takum 06pasoM, HanpUMepP, MOXHO MOJTy4aTb CMPaBKy OTHOCUTENBHO
CUHTakcuca BbidoBa 6rbnmotek, Windows APl nnn komang, C++
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Koget dbasoim pasnoe — uepnse,
benvie, kpachiote

B Visual C++ ecTb BO3MOXHOCTb BBIACISITH LIBETOM OTACHbHBICE CUHTAKCUYECKHE 3JICMEHTHI,
YTO 3HAUUTEJBHO YIPOIaeT YTeHUWe HaOpaHHBIX KOJOB. BBbIAEIUB IIBETOM OTIEJbHBIE 3JIEMEHTbI
MpOTpaMMBbI, TaKue Kak KOMMEHTapuu, KJIOUeBble CJIOBAa, 3HAUEHUSI U MepeMeHHbIe, BbI JieJaeTe s
cebs1 UX UACHTU(UKALIMIO aBTOMAaTUIECKO. DTOT MpUeM TakKe objierdaer oOHapyXXeHue TUTTUYHBIX
CUHTaKCUYECKUX OUIUOOK.

Hamnpumep, eciu Bce KoAbl MPOTpaMMBbI OYOyT OTOOpaXaThCsl YEPHBIM I[BETOM, a KOMMEHTa-
PUU — CUHUM, BBl Cpa3dy YBUIUTE, YTO 3a0bLJIM 3aKPBITh KAKOW-TO KOMMEHTapuil (MOCTaBUB B €ro
KOHILIE CUMBOJBI ™ /), IIOCKOJNBKY Jajiee 3a HUM OydeT OTKpbIBAThCS OeCKpailHee MOpE CUHEro TeK-
cra. Eciu ycTaHOBUTH, YTO BCE KJIIOUEBBIE CIOBA JOJKHBI OTOOpaXKaTbCsl 3€JIEHBIM 1IBETOM, U €CJIU
Kakoe-TO HaOpaHHOE KJII0UeBOE CJIIOBO HE OKpAacuTCsl B 3eJIeHBbIN IIBET, BBl Cpa3y ke MOoWMeTe, 4TO
Mpu ero Habope NOMYCTWIM CUHTaKCcUYecKylo omunoky. Hampumep, ecniu Bbl HabepeTe claps Bme-
cto class, HaOpaHHOE CJIOBO 3€JIeHbIM He CTaHeT. TOYHO Tak XXe, eCiu MPpU OOBIBICHUU KaKasi-TO
repeMeHHasi OKpacuTcsl B 3€JIeHBIN 1IBET, Bbl Cpa3y MOWMeETe, YTO 3TO UMS IJIsi Hee HeNmpUeMJIeMO,
MOCKOJIbKY MMEHa TMepeMEeHHBIX He JOJIKHBI COBMafaTh ¢ KJoueBbiMU ciloBamu. (Bbosnee nmeranbHO
MpaBujia NMPUCBOCHUSI UMEH TMEepPeMEHHBbIM OYAyT pacCMOTpeHbl B iaBe 8.) UTOObI omnpenenuTh IBe-
Ta JUIL PasIMYHBIX CMHTAKCUYECKHMX DJIEMEHTOB MpPOTPaMMbl, BbiGepuTe Komaumy |ools=>Options
{Cepeuc=Tlapamerpsl) u Bo Brianke Environment (Okpyxenue) nepeiinute K onuusm Fonts and
Colors (IpudTtel 1 1BeTa).

Ha puc. 5.2 moka3zaHoO OKHO pelakTopa KOJAOB C BKJIIOUEHHOW BO3MOXHOCTHIO BBIIEJECHUS 1BE-
ToM. (Pa3ymeeTcsi, TOCKOJIBbKY Bbl CMOTPUTE Ha YEPHO-OENbIli PUCYHOK, Ui Bac 9TO OOJIbIIE MOXOXe
Ha BbIJIEJIEHUE CEePhIM 1IBETOM.)

Page  ChildFrmucpp i

-

Rd i¢ R
oo HNEE i

ization code

. CChildFrame::i~CChildFrame()
q
ks

OL CChildFrame::PreCreateWindow(CREATEST

)!ylefs

oo . +

Puc. 5.2. BoineneHne BeTOMOTAE IbHbIXCUHTAKCUYECKMXITIEMEHTOBIIPO-
rpamMmMbl3HaYNTENIbHO 0B 1er4aeTUXBU3YasIbHYIOUAEHTUOUKALMIO
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Tlonomes, xomopas beetga pagou

Ecmm Bl ucnons3yere C++, okpyxenue .NET, oubmuoreunsie ¢pyHkiuu, cpeny Windows u He mmom-
HUTE MK HE 3HaeTe, Kak paboTaeT TO Ml MHOE CPEICTBO, JMOO YTO 0003HAYaeT TOT WIM WHOW BJIEMEHT,
HYXHasl TIOICKa3Ka HaXOMUTCsT Ha "pacCcTOSTHUMM" OTHOrO Ileivka. Hampumep, 10OMycTUM, YTO Bbl MCITOJIb-
3yere OubaMoTeyHyl0 (QYHKLUIO CoUt, HO He YBEpEHbI B KOPPEKTHOCTU TAKOTO BBIPAXEHUS:
cout << "Bob";

[icnxnuTe Ha cIoBe cout, HaAXMUTE KiaBuily <F 1>, u TyT e OTKpOeTCs OKHO ¢ HeoOXOAMMOM
CMpaBOYHON MHGpOPMaALIMEN.

Paccmorpum npyroit npumep. [Ipeanonoxum, Bbl HAOpaau TakKoe BbIpaXeHUE:
while {strlen(bar} > 10)

MOXHO IIETKHYTh Ha KiIo4eBOM ciioBe While, HaxaTh kinaBumy <F1> M MOJYy4uTH CIpaBKy 00
HCIIOJIb30BaHUM KOMaHIbl While, a MOXHO IIEJIKHYTh Ha cjioBe strlen, HaxaTh KiaBumy <F1> u
MOJIYYUTh CIIPABKy 00 MCIIOJIb30BaHUM OMOJIMOTEYHOM (PyHKIUU strlen.

flabuzanua no npociiopan npothammst

Yro6bl JOOUTHCS MPABUIBHOIO BBHIMOJHEHMSI MPOrpaMMBI, B IpOLeCCe PeIaKTUPOBAHUS €e KO-
JIOB BaM MPHUIETCS MEPEeKII0YaThCs ¢ OMHOM (GYHKLIMM Ha APYIYI0 MOYTH TaK XK€ 4acTo, Kak Iepexo-
IUTh OT OMHOM CTPOKHU MPOrpaMMBblI K IPYroil B MpeaesiaX OMHOW U TO Xe GYHKINH.

Ha maHenu mepexona, pacIioJIOXKEHHO# B BEpXHEH 4YacTM OKHa peIakTopa KOAOB, Bbl MOXeTe
BUIETh Ha3BaHMS KJIACCOB M (DYHKIMI, MCIOIb3yeMbIX B OTKPBITOM B JaHHBI MOMEHT daiiie. Yto-
OBl OBICTPO MCPCHTH K HYXKHOM (YHKIIMU BBHITIOJHUTE Cleayoliee.

1. H_leJIKHPlTe Ha moJjie CO CNMCKOM, pacCinojiO2KeHHOM cCJieBa.
OTKDOQTCH CIIMCOK MCIIOJIb3YEMbIX KJIaCCOB.

2 childFrmucpp |

F‘ GatRuntimeClass ,IJ

i@ #CctildFrame Ra
1Y TO0O add member - #ssertvaid j
1 - 4CChildFrame

- &CreateChiject

CChildFrame::~CChildFr ﬁ%:;fntimeclass

Lo € ThisClass
) - OpreCroate Wi

i BOOL CChildFrame!:PreCreateWindow(CREATEST

D 1

. // TODO: Modify the Window ¢lass or styles her-
i if( 'CMDIChildWind::PreCreateWindow(cs) )

i return FALSE;

i return TRUE;

) .
| [ »l_l

Puc. 5.3.MaHenbriepexonaaBToMaTU3NPYeTrepexoaKHYXHbIMI/Ie-
MeHTaMrporpamMmmsl
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2. BsbiOepuTe MHTEpPECYIOUIUIA BAC Kjacc.

3. IlleakHuTe HA MOJIE CO CIMCKOM, PACIOJI0KEHHOM CNpaBa.
OTkpoeTtcst cnucoK GyHKUUI, UCMOIb3yeMbIX B BBIOpaHHOM Kiacce (puc. 5.3).

4. Brpioepute pYHKUMIO, KOAbI KOTOPOi XOTHTE MPOCMOTPETh WJIM OTPEIAKTHPOBATD.
Visual C++ mepeMecTUuT Kypcop K 3Toil (yHKIIUU.

OOpaTtuTe BHMMaHUe, YTO MaHEJb INepexoia OoToOpaxkaeT TOJIbKO KiIacChl U (PYHKUMU, MCIONb-
3yeMble B TekyieM aiiyie. Ecu B XOTUTE MPOCMOTPETh APYrue 3JeMEHThI KJIAacCOB, UCIIONIb3YHTe
cpenctBo Class view.

Conpnsiine u oriodhanenue rogol

HHorna obuine KOmOB B OTKPBITBIX OKHAX HECKOJIbKUX MPOEKTOB MOXET CO3[aBaThb BIleYaTIeHUE
xaoca. Pazpaboruuku Visual C++ yunu oty npobaemMy U MpoesyioXuiIn crnocod ee peuieHus. Te ¢par-
MEHTBl KOJIOB, KOTOPbIE B JaHHBII MOMEHT Bac HE MHTEPECYIOT, MOTYT OBbITb c8epHymbi, UYTOObI HE 3a-
HMMATb MECTO Ha 3KpaHe. A €c/iu Bbl CHOBA 3aXOTUTE UX MPOCMOTPETb, UX OTOOpaXKeHUEe MOXHO Obl-
CTpPO BOCCTaHOBUTb. Habop CTpOK, KOTOPHIi OAHOBPEMEHHO MOXET ObITb CBEPHYT WJIM BHOBb OTOOpa-
KeH, Ha3bIBaeTCs @pacmenmom KomoB. DparMeHTHl MOTYT OBITh CO3JaHBI aBTOMATHUYECKU, JIUOO BbBI
caMU MOXeTe UX OrnpeneaunTb. PsamoM ¢ KaxasiM ¢hparMeHTOM PacroyioXeH 3HaK "Mioc” wim "MuHyc",
MO3BOJISIIOIIMIT OTOOpaXaTh JIMOO CBOpauMBaTh HYXHBI (pparmMeHT (puc. 5.4).

Start Page @ ChldErm, cop MainFrm.cppl El
H 1 "
]O: CMainFrame =} | ~®PreCreatewindaw -]
ke

CMainFrame::CMainFrame()..
i CMainFrame: ~CMa|nFrame() ool
i#| int CMainFrame: OnCreate(LPCREATESTRUCT IpCl
~= BOOL CMainFrame::PreCreateWindow (CREATESTI
{
i if ( 'CMDIFrameWnd::PreCreateWindow(cs) )
return FALSE}

i I r” il

return TRUE;
3

T

Puc. 5.4.CBepHyBKOAbI, BBIMOXETEBUAETb "OOLLYIOKAPTHHY"

Cyu.l.eCTByeT [Ba OCHOBHbIX crocofa CBepTbiBaHUS KOLOB.

: v" CpepTbiBaHHE NPOU3BOJILHBIX (PparMeHTOB. Bbl MOXeTe JIETKO CBEPHYTH JII0GOM HYH-
HBI BaM Habop KOZOB. ISl 9TOTO MPOCTO BBIACJIMTE €ro, LIETKHUTE Ha HEM MpPaBoii KHOM-
Kol Meim 1 BbiGepuTe komaHny Outlining=Hide Selection {(CrepryTs= CKphITh Bblle-

JleHHOe). MOXHO TakXe BbIIEJIUTh HYXHbIi HAGOp KOZOB M B IJIABHOM MEHIO BHIOPATh KO-
| manny Edit=Qutlining=>Hide Selection {IIpaska= Ceepiiyre= CKpEITL BbIIEICHHOE).

L

s gt
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i ¥ CaeprbeiBaHUe 610KOB. Visual C++ aBTOMaTHYeCKM BBIICISICT CTPYKTYPHBIC SIEMEHTHI sI3bl-
: ka C+-. Takum oOpa3oM BbI MOXETe cpa3y CBOpauMBaTh OTAEJbHBIE OJOKU MPOTPaMMBbI.
(Boree 110Apo0HO 0 G10KaX IPOTPAMMBbl, K KOTOPBIM OTHOCSITCSI LIMKJTBI, OTIEPAaTOPHI YIIpaBie-
HMSI TIOTOKAMU JaHHBIX U (GYHKUMM, Peub UaeT B yacTu 1l kauru.) YTo6sl MOJ>UUTh BO3MOX-
HOCTb CBOpauMBaTh OTAETbHEIE 6J0KH, BhIGepnTe Komammy Edit=>Outlining=>Collapse to
Definitions (Ilpasxa= CeepiiyTe=> CBopauuBath 1o omnpefeieHusM). Visual C++ BblnenuT B
oTHeNbHbIe (DparMeHTHl KaXaoe omperesieHre (hyHKIWU, OTpeiesieHne Kiacca U Bce Mpovue
0JIOKM, UMEIOIIMECS B KOJAaX OTKPBITOTO B MAHHBI MOMEHT OKHa. Takxke OymyT BbIAEICHBI BCe
0JIOKM, BXOASIINME B COCTaB IPTUX GJIOKOB.

Tlouck u abiozasena

B miporiecce HarmcaHusi TiporpaMM BBl OY€Hb YacTO OyleTe CTAJIKMBATBCSI C HEOOXOOMMOCTBIO
TIOMCKa HEKOTOPBIX ykKe HaOpaHHBIX KOIOB. BMecTo TOro 4roObI caMOCTOSITETbHO MPOCMATPUBATH
KOIBI BCEl TIpOrpaMMBbl B TIOMICKE HYXKHOTO (hparMeHTa, IOBEphTE 3TO 3aHSITUE PeAaKTOpy KOIOB.

YT0oObl HaliTU KAaKOH-TO (hparMeHT TEKCTA IPOrpaMMbl, BocHojb3yiitech komanmoi EditeFind
and Replace=Find ([Tpaeka=1!louck n 3ameHa=Ha#T} wm Haxmure kiasuum <Ctrl+F>, Ecm
HalIeHHBI (bparMeHT TeKCTa Hy>KHO Cpa3y Xe 3aMEHUTb KAKUM-TO APYTUMM, MPUMEHUTE KOMaHIy
Edit=Find and Replace=>Replace (ITpasxa=IloHck u 3aMeHa™>3aMEHHTb) WIM HAKMHUTE KOM-
Gunatmto wiapmi <Crrl+H>. Hanpusep, MoxHo ucnonssosats komanny Edit=>Find and Replace
c’aRepIace. 4TOOBI HAWTU B TEKCTE MPOTrpaMMbl BCE YIIOMUHAHMSI TepeMeHHON fOC U 3aMeHUTh UX
NEPEMEHHOH goo.

JuanoroBele okHa Find (ITonck) m Replace (3amMeHa) TO3BOJISIT BaM OIPEICIUTh MHOXKECTBO
JIOTIOJTHUTEJTBHBIX YCTAHOBOK, KOHTPOJIMPYIOIINX TMPOLIECC TOWCKa HYKHBIX (DparMeHTOB B TEKCTe
nporpaMmMmabl. JlmasmoroBoe okHo Find mokasaHo Ha puc. 5.5.

OTKyna GepyTcsa BCe 3TU 3arafiodHble TePMUHbI

. MopcTaHoBOuHbIE 3HAKVIMHOT AR HA3bIBAIOT regularexpressionmatchingcommands { KoMaHAs! cornocTaBneHus pe-
¢ [YASPHBX  BbIDAXEHUIT). 3TOT FPOMO3AKIIA TEPMIH NOSBUNCS BNIarofIapst HEKOTOPbIM OCOBEHHOCTSM PaBOTHI KOMIH-
{ nsTopos.

' NP1 NOCTPOEHWI KOMMSITOPOB CO3AAI0TCS TakK HA3bIBAEMbIE JIEKCUYECKME aHaIM3aTops! - CneuyiabHbie Npo-
rpaMmbl, MPOCMATPMBAIOLLIME TEKCT UCXOOHbIX (aiinoB 1 pasbrBaloLLMe ero Ha OTAeNbHbIE COCTaBASIoLLME, KO-
TOpbIE KOMMUASTOP CMOXET Kak-TO MHTepnpeTypoBath. Pazbuska TekcTa alinioB OCYLLECTBASETCA HA OCHOBA-
HUW COMOCTAB/IEHVS €0 C 3apaHee onpeaeneHHbIMM o6pasuamy {#AKM wabnoHamy). STn WabsoHbl 1 HasbiBa-
I0TCS PETYNAPHLIMUA BbIPKEHNSIMM.

Takm 06pa3oM, COMOCTaBEHUE PErYNSPHbIX BbIPKEHU 0003HAYaET BCEro NMLb MOUCK U UOEHTUDUKALMIO
TEeKCTa, COOTBETCTBYIOLLErO 33aHHbIM LLabnoHam.

Ho Bbl MOXeTe Ha3blBaTb 3TO NPOCTO MCMOIb30BAHMEM MOACTAHOBOYHBIX 3HAKOB.

PerynsipHble BbpaKeHus), NpeacTaeneHHsie B Tabn. 5.3, MHOrAa HA3LIBAIOTCS PErysIspHbIMUY BblpaxeHusmu GREP,
MOCKObKY OHW MCTonb3ytoTcst nporpammoit GREP - opHoli 13 Haubonee pacnpoCTPaHEHHbIX MPorpaMM novicka
TekcTa. GREP crana nonynsipHeIM MIHCTPYMEHTOM MMEHHO B cuctemax UNIX. A KaK M3BECTHO, MHOTUE MHCTPYMEHTbI
UNIX nMeloT Takme cBoeobpasHble HassaHus, kak MAWK, SED, DIFF, wwm kak GREP. B pasrosope ¢ kakum-Hubyab
XaKepoM, MOXETE CMOKOMHO 1CMONb30BaTh CI0BO G1Ef) BMECTO CNoBa MOMCK, ECAM Bbl UMEETE B BUAY MOUCK TEKCTA
o 3agaHHOMYy LLabnoHy. Ecim 3To HacTosLLmiA xakep, OH Bac MOVMET.
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A whet o ed [ Erdnen 1
:’ r Match E.ase Search T . aeﬂace ; ;
- T Match whole word f* Current dacument : il !
;I Search hidden text + 7 All open documents ek

“ 17 Searchup SRS Close i
roUse T Help

Puc.5.5. YkaxuTe, yTOHY)XHOHaWTU, UBbIHEMELI/IEHHOMOJ1yYnTe pesysibtat

Hike NpyBEOeH CNMCcOK OCHOBHBIX onunin ayanorosbix okoH Find n Replace.

Match case (C yuetom peructpa). B si3bike C++ CTpouHbIe M MPOITUCHBIC OyKBBbI CUM-
TaloTcs pasHeIMU. Hanpumep, ciosa Boogs M boogs paccMaTpuBalOTCs KAK Ha3BaHUsl
JIByX pa3HbIX TepeMeHHbIX. Ec BbI aktuBu3upyete omiuio Match case, Oymyr Haiime-
HbI (WM 3aMEHEHbI) TOJIBKO T CJIOBA, B KOTOPBIX OY€PETHOCTH CTPOYHBIX U TIPOTMCHBIX
OyKB TOYHO COBIIafaeT ¢ 3adaHHBIM 00pa3uoM. Mcromnb3yiite ee TOJBKO B TOM Ciyyae,
€C/TM TOYHO 3HaeTe, KaKoe CJIOBO JIOJDKHO ObITh HalIeHO (YYUTHIBAsI CTPOYHBIE U TIPO-
MYCHBIE OBIKBBI). EC/T ecTh Kakne-To COMHEHUSI, OTKITIOUMTE 3TY OIMLIUIO.

Match whole word only (Tonbko 1iensie ciioBa). Eciu 3ta omnmimst akTuBU3UpoBaHa, 00-
pabaTbIBaThcsl OyIyT TOJNBKO OTAETbHBIE IIeJIble CIoBa (CJIOBA, KOTOPbHIE OTAENEHBI OT
JIPYTVX CJIOB TMpoOesamMu, 3arsIiTbiIMU Wik ckobkamu). Eciau BbI 3Ty OMIMIO OTKITIOUMTE,
HalilieH OyIeT TakKe TOT TEKCT, KOTOPbIii COBIANAeT CO CpaBHUBAEMbIM O0PAa3liOM U SIB-
JISIETCSI COCTaBHOI 4YacThbIO Apyroro ciosa. Hampumep, eciii Bbl OTKITIOUUTE OTY OMIIVIO U
yKaxeTe I TIOMCKa TEKCT const, oH OyleT HalileH B TaKUX CJIOBaX, Kak constant u
deconstruct.

T R T I O T TR

Eak - ol

v" Search hidden text (IIpocMmaTpwBaTh CKpBHITHI TeKCT). Ecim BBl aKTUBHU3HMpYETE 3Ty
OIMINIO, TIPOCMATPUBAThCs TaKKe OyIeT CKPBHIThIe (B pe3y/braTe CBOpavYMBaHMs) (hpar-
MCHTBI TEKCTa.

v Search up (Haiitu Bbiiie). OObIMHO TIOMCK BEIETCS OT TEKYIIEW MO3ULIMM Kypcopa BHU3
JI0 KOHIIa (paiima. Dta OIS yKa3blBaeT peaakTopy, YTO HY:KHO MPOCMAaTpUBaTh TEKCT OT

: TEKyIIeH TTO3ULIMKM Kypcopa BBEpX J0 Havasia (paiina.

. v Use regular expression and wildcards (Mcrionb30BaTh peryJisipHble BbIDRKEHHUS U

: TMOJICTAHOBOYHBIE 3HaKW). [lodcmarogouHble 3HAKU— BTO CTIEUATbHBIE CUMBOJIBI, KO-

TOpBIE UCTIOJIB3YIOTCS JUIsl TIPEJCTaBIeHMsI APYTUX CUMBOJIOB. Hanpumep, npenrnosnoxum,

YTO HYXXKHO HalTH KakKylo-TO MEpPEMCHHYH) M Bbl HE MOMHMUTE TOYHO €€ Ha3BaHUs, HO

3HaeTe, YTO OHO HauMHaeTcsl ¢ OykBbl. B TakoM ciydae mpu ykazaHWM oOpasia mjisl To-

McKa HabepuTe MeXay OykBaMM S U L TTOICTAHOBOYHBIN 3HAaK * (3BE3I0YKA), Korc‘)pbw”l

3aMEHUT OO0l TTPOU3BOILHOE KOMUYECTBO JIFOOBIX JPYTUX CUMBOJIOB.

INoacraHOBOUHBIE 3HAKM SIBJSIFOTCSI YIPOIIEHHBIM BapyaHTOM 0ojiee TMOKOrO WHCTPY-

MEHTAa — peryaspHbIX BbIpaxeHuil. B Tabm. 5.2 mpuBeneH crnucok Haubosee 4acto

YIOTpeOJIsIeMbIX TTOICTAHOBOYHBIX 3HAKOB. B Tabs. 5.3 BbI HaiineTe mepeyeHb OCHOBHBIX

PEeryJISIPHBIX BbIPAXKEHWIA.

2 Search: Current window=>Current document (ITovick: Tekyiee okHO= Tekyuuii mo-

KYMEHT). DTa OIIMSI COOOIIAeT pPEemakTopy, YTO HY:KHO IIPOCMaTpuBaTh TOJIBKO TOT

aiin, KOTOpbIiA OTKPBIT B TEKYILIEM OKHE.

Search: All Open documents (ITpocMOTp BCeX OTKPBITHIX JOKYMEHTOB). DTa OIMLIMS

COOOIIAaeT PeAaKkTopy, YTO HYKHO IMPOCMAaTpuBaTh BCE OTKPHITHIE B JAHHBIA MOMEHT

daiiabpl. DTa BO3MOXHOCTb MOXET OBITH TTOJIE3HOM, HAIpUMeEpP, €CJIM Bbl XOTUTE M3Me-

HUTb UMSI KJTacca, UCTOb3YeMOro B Pa3HbIX (haiiyiax MpoeKTa.

EECTE A

[RRETAR

g
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e f Search: Only <current block> (ITpocmotp Tonbko Texkymiero 6ioka). [Tonck mMoxer

: OBITH OTpaHUYEH TpenenaMu OJOKOB, Ha KOTOPble pa30uBaeTCs TEKCT WM Kombl. Ecmm
MOUCK B [Ipelenax 6J0KoB Oyzer so3momeH, Visual C++ chenaer 3Ty ONMUUIO TOCTYITHON
M yKaXeT IapaMeTphbl 3TOTO MOMCKa.

% v Search: Selection only (ITpocMOTp TONBKO BbIIEJIEHHOrO (hparMeHTa). DTa OMLKs MO3BO-
JISIET 3aMEHUTh TEKCT TOJIbKO B BBIIEJIEHHOM B JaHHBIII MOMEHT dparMeHTe. DTO ynobHO,

g €CJIM HE0OXOMMO, HapUMep, U3MEHUTh UMs IEPEMEHHOM [U1S1 KAKOI-TO ONHOW (DYHKLMHU.

v Mark All (ITometuts Bce). Lllenuok Ha oToli KHOMKe fAaeT ykazaHue Visual C++ Haiitu
BCE COOTBETCTBUSI, HO HE OTOOpaxaTh UX Ha dKpaHe, a MPOCTO MOMETUTb, C TEM YTOOBI
BITOCJIEJICTBUU Bbl MOTJIM K HUM BEPHYTbHCS.

Ta6nuua 5.2. MNMoacTaHOBOYHbIE 3HAKKN

KomanHpa 3HaueHue

3aveHseT OOyH MPOM3BOSTEHLI CUMBOA. Harprivep, LaGnoHy s ? i p cooTBeTCTBYIOT crioBa SKip,
Swip ¥ T.n.

3ameHsieT Noboe KOMMHECTBO MPOMBBONbHBbIX CMMBOSIOB. Harprmep, LwalnoHy S 1. * COOBETCTBYIOT
cnoea S1, Slip, Sliding v agp.

0] 3aveHseT oaMH M3 CUMBOJIOB, YKA3aHHbX C CkoOkax. Hanpuvep, wabnoHy S [ml] ug
COOTBETCTBVIOT criosa Smug 1 Slug

a 3aveHsieT Noboi CUMBOJ, 32 WCKIKOHMEHMEM TeX, YTO YKazaHbl B CKoOkax. Hampumep, wwebnoHy
S [ !'ml ]ug CoOTBETCTBYIOT TakVe CoBa, kak St ug, Swug, HO He Smug 1 Slug

Ta6bnuua 5.3. KomaHnpabl conocTaBneHusi perynsipHbIX Bblpa)keHui

Komanpa 3HaueHue

3BawveHseT coboii ntoboi omvH cvmBos. Hanpumep, LwalnoHy S . ip cooteeTctBytoT crioga Skip,
Swip uT.n,

3amersieT Noboe KONMMHECTBO MPOV3BOSTLHLIX CMMBOOB. Hanpuvep, LwabnoHy S 1 * COOTBETCTBYIOT
aoga 51, Slip, Sliding » gp.

+ 3aveHsieT lo00e KOMMHECTBO CMIMBOJIOB, MPEOLLECTBYIOLLMX (Mo andbasity} CUMBOITY, Mocie
KOTOPOro 31a komaHoa HabpaHa. Hanpuvep, wabnoHy So* cooteeTcTByIOT crioBa Soon, Son,
So nap.

Wwer cootBeTCTBiE MO Hasally CTPOKW. Harmpumep, wabnoH ~/ / Haxomar Bce KOMMEHTapUM,
KOTOPbIE HAUMHAIOTCA OT Hauaria CTPOKM

S VLLET COOTBETCTBYE MO KOHLY CTPOKW. Harpumvep, wabinoH foo$ Haxomur Toneko Te criosa foo,
KOTOPbIE HAOPaHbI B KOHLIE CTPOKM
[= 3aveHsieT cobo OOyH 13 CYMBOJIOB, HalpaHHbIX BHYTPW ckoOoK. Hanpumvep, wabnoHy s {ml ] ug

COOTBETCTBYIOT CrioBa Smug 1 Slug

[ 1 3amveHsieT coboli /obo CMMBOS, KPOME TeX, YTO HabpaHbl BHyTPM CKOOOK. Harpumep, LLaGrioHy
B { “m1 ] uc coomerctBytOT CioBa Saug, Skug napyrme, Ho He Smug u Slug

[ =1 3aveHsieT coboit itlobyto OykBY M3 AyianasoHa, YKasaHHOro B CkoOKax (BKMOHest camMm HabpaHHbie
OykBbl). Hanpuvep, wabnoHy S[c-1]ug cootBetciByiOT TOMbKO CrioBa M3 Habopa Scug,
Sdug, Seugq,. .. Slug
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I'napa 6

Komnunauus nporpamm, unu
MepBble TPyaHOCTU

B sioié suake. ..

>  Komnuusius nporpamMmm
> CHUHTakcHuYecKre OMIMOKYU U MpPeaynpexaeHust

» Pasznuuue MEXIY KOMIIUJISALUEN, MOCTPOEHUEM U ITOBTOPHBIM MOCTPOEHUEM

A’mca]—me KOJOB NMPOrpaMM MOXET ObITh BeCbMa yBjieKaTeJIbHbIM 3aHSITHEM. B HabGpaHHbIE

2 (opMyJIbl M BBIpaXEHUSI MOXHO BJIOXUTb CaMblii Pa3HOOOPA3HBIM CMBICH, 3aTeM BBIBECTU
BCE 3TU KOIbl Ha MevyaTh U pa3BeceJUTh UMK CBOUX Ipy3eil. Hampumep, ¢ momollbio KOMaHJ U ome-
paToOpoB MOXHO TMEPEeBECTH Ha SI3bIK MPOrpaMMUPOBAHUSI XOPOLIO BCEM M3BECTHbIE KpbuLiaThle (pa-
3bl. Eciim b1 [lekecnup ObLT MPOrpaMMUCTOM, OH MOT Obl Hamucath 4TO-TO Hanopobue if ( 2B}
{} else {}. (A ecnu ObI OH OBUI TOTKOBBIM XakepoM, oH Hamucai 6b61_2B ? {} : {})

OpHako, eciy Bbl XQTHUTE, YTOOBI IIporpamma Obula 1eCTBUTEIbHO MOJIE3HOM M BBIMOJHSIA Ka-
KHE-TO AEMCTBUS, OMHOTO JIMIIb KPAacUBOTO TEKCTa HEJOCTaTOYHO. [IporpamMmy Hy>KHO OTKOMITMJIM-
poBaTh. Komnuaayus TporpamMMbl — 3TO MpeoOpa3oBaHME WMCXOJHBIX KOJOB IMPOTPaMMbl, KOTOpBIE
MOHSITHBI MPOrPaMMUCTaM, B MALIMHHbIE KOJbl, KOTOPbIE MOHITHBI KOMIBIOTEPAM.

[Mpouecc npeobpa3oBaHUsT UCXOAHBIX KONOB B MalllMHHbIE KpaitHe cioxeH. OH TpebyeT TOUHOTO
COIOCTaBJIeHUsI BCeX HaOpPaHHBIX BaMM MHCTPYKUMI (KOTOpble HA3bIBAIOTCSI MHCTPYKLMSMU BBICLLIE-
O YPOBHSI) COOTBETCTBYIOUIMM MHCTPYKLUMSM HUXXHEro ypOBHSI (MOHSITHBIM KOMIIBIOTEPY). DTOT
MPOLECC 3aBEPILAETCS CO3MAHUEM 6binoAHAeMOoi TIporpaMMbl. MMEHHO OHa MOXET MOBJeYb 3a CO-
0ol Kakue-TO peajibHble AeHCTBUS.

O mnpouecce npeodpa3zoBaHUsl HAOpAaHHBIX MPOrPaMMUCTAMM KOMaHJA B MalIMHHbBIE KOJAbI HaMu-
CaHO MHOXecTBO KHUT. K cuacTbio Ijis1 Bac, pa3zpabOTYMKK, 3aHMMAIOLIMECS CO3JaHUEM KOMITUIISI-
TOPOB, BCE 3TU KHUTU YX€ MPOUYUTAIU, MOITOMY BaM BHUKAThb B pPa3lMYHbIE TOHKOCTU 3TOrO MPO-
Lecca He HyxXHo. Y Bac ecTb Visual C++, KoTopbIii caM OTKOMIUAMPYET HaOpaHHbIE BaMU KOJbI.

Havamwomnuaupobars” npozhasiy
OUEHb NPOCIHRO

IMpolecc co3maHms MPOrpaMMbl BKIIIOYAET HAGOp KOIOB, KOMITMJISILIMIO M OTJAIKY. B GoJbIIMHCTBE
Clly4aeB MPOUCXOIMT TAKXKE KOPPEKTUPOBKA pabOThl POrpaMMbl U 100aBIEHUE K HEW HOBBIX BO3MOXHO-
CTeii, YTO BJIEYET 32 COOOM MHOIOKDPATHYIO IOBTOPHYI0 KoMnmisaiuio. K cuacteio, B Visual C++ xommu-
JIMPOBATh MPOrPaMMbl OYEHDb IPOCTO. B IeiCTBUTENBHOCTH BBl yX€ KOMITWIMPOBAIU IIPOrpaMMy (M He
OIIVH P&az). eCJIM BBITIONHSIN MHCTPYKLIMH, OTIMCAHHBIE B I1aBe 3.

Y1oOB OTKOMIMJIMPOBAThH MpPOTpaMMy, OTKpoiiTe ee peleHue (solution). (Peirenuss mompo6GHO
onucanbl B rase 4.) 3atem BbiGepute Komanay Build=>Build (IToctpouTs=TI0cTpOUTL) Win 1enK-
HuTe Ha KHomke Build onnonmennoit manenu {puc. 6.1).
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Puc.6. 1. HasTornaHennpacrnonoXeHbIKHOM-
KU, KOTOPbIE3aryckaroTrpoLeCCKOMMNISLNN

Visual C++ mpocmaTrpuBaeT Bce MCXOAHBIE (haiijibl OTKPBHITOTO pEUIeHUs U IpeodpasyeT UX K
MallMHHBIM KoJgaM. B pesyibrate co3maercsl BbIMOJHseMasi nmporpamMMa. Ha skpaHe Bbl HE yBUAUTE
HMKaKUX M3MEHEHMI, HO Terepb y Bac yXe ecThb peajibHas MporpaMMa, KOTopasi XpaHUTCSl Ha XKecT-
KoM nucke. Ee MOXHO 3alycTUTh Ha BBIMOJHEHWE, CKOMMPOBATh HA AMCKETYy M IMOAAPUTh KOMY-
HMOYIb, & MOXHO JeJlaTh C Hell Bce, U4TO Bbl cuMTaeTe HYXXHbIM. (TOJIBKO He MpeAnpUHUMANWTEe HM-
Yero TakKoro, YTo MOXET MOBPEAUTh BallleMy 3[I0POBbIO WIM 3I0POBbIO OKPYXAIOLIUX.)

Eciu BBl XOTUTE 3allycTUTh Tporpammy, Beibepute komanmy Dedugs=Start (Ornazka= 3anycrurs)
WK IIEJKHUTe Ha KHomKe Start maHenu Dedug (puc. 6.2). Ecnmu BBl yBepeHBI, 4TO B ITPOrpaMMC Her
OIIMOOK (3TO PaBHOCHUJIILHO TOMY, UTO Bbl CUMTaeTe ceOsl HEMPEeB30MIeHHBIM XaKepoM), BbIOEpUTEe KOMaH-
ny Debug= Start Without Debugging {OThanka=3anycTTh 6e3 OTIANKM), YTOGHI 3aMyCTUTH TIPO-
rpaMMy 0e3 MCIIOJIb30BaHUs oTiagurka Visual C++.

Puc.6.2. HaaTorinaHennecTbKHOMNKUAs3arnycka,
0CTaHOBKMNUNMOLLArOBOIr0BbINOJIHEHUSIMPOrpaMmMb|

Cunrzarcuneckue omudicn: neyiceiu
ux smoxem” bt Tmak MmHo20?/

Ecnmu npu HamucaHWUM KOIOB MPOTPaMMBbl BBl JOMYCTWJIM KaKylO-TO OIIMOKY, HAalpuMep rnepena-
Ji (YyHKLIMM HEBEPHOE KOJMYECTBO apryMEHTOB, HENMPaBWIbHO HaOpaiu KOMaHIy WJIM MPUCBOMIU
HEIOMYCTUMOE UMSI TTIePEeMEHHOMN, KOMITMJISITOPp HE CMOXET MOHSThH Ballld KOABI M IMporpamMma He Oy-
JIET OTKOMITMJIMPOBAHA.

Ecnu ato ciyuutcst (nmpaBujibHee CKa3aTh: K0eda 3TO CIYYUTCS, TOCKOJIbKY CIy4aeTcsi 3TO IMpakK-
THUYECKU Bcerna), KOMIUISATOP OTOOpPa3sHUT CIMCOK CMHTAaKCMYeCKMX OmMOOoK B okHe Output, Kak
rnmokasaHo Ha puc. 6.3. Cummarxcuueckas owubka B okHe Output CONpPOBOXIAETCS COOOLIEHHEM O
TOM, YTO BBl YTO-TO CHEaJidi HeNpaBWIbHO. JIBaXmbl IIEJKHUTE HAa 3TOM COOOIIEHUM, YTOOBI Tie-
pelTH K TOW CTPOKE KOIOB MPOTrpaMMbl, IIe 3Ta oumnbKa mpousolria. YToObsl mporpamma Oblia yc-
MEeIIHO OTKOMITMJIMPOBaHAa, HEOOXOAMMO MCIPaBUTh BCE CUHTAKCUYECKHME OIMOKU.

(Z) - . ermor LNK2005: "public: Virtual void _thiscall CMain® rame- : Assertalid voidjcon Killerapp
« ¢ i emor lNk2008: "publc: V {UBl vo-d eruscall cMarF Tame: :Dump(class COumpC Killer App
$ Fatalerior LNK1169: One Q’r‘rmmwmwhcols found KilerApp
' iNgC4244. retur : QONVASN fram  ‘dousle’ Ot possible loss of data  e:\Cecurnents and |

7 Task uist |

iilerappiMainFrm cpp 46 v

Pic. 6.3.C0o00LLeHNsI0CUHTaKCUYEeCKXOoLLIMOKax, KOTopbleoTobpaxatoTcsaBokHe Output

OIHUW owmubxu o4eBUAHBI U MOTYT OBITH Cpa3y e WcIlpaBieHbl. JIpyrue He Tak MpPOCTbl, U BaM
MPUAETCS TOTPATUTh HEMAaJO BPeMEHU, YTOObI MX OOHApYXXUTb U UCIPaBUTh (OCOOEHHO eclii y Bac
euie HeT B 3TOM OoJjbuioro ombita). Co BpeMeHEM Bbl HayuuTeCh OBICTPO pa3iuyaThb TUIUYHbIE
OIIMOKM U cpasy Xe UX UCTPABISATD.
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BoT HecKONBKO MpaBujI, KOTOPBIE IIOMOTYT BaM B O00phbe ¢ OIIMOKaMU.

P CoxpaHuTe ¢aiijibl TPOrpaMMBbl, Tepel TeM KaK MPUCTYIUTh K UX KOMITWIISILIVU.

v Eciu BBl HUKAK He MOXETe HANTU OIIMOKY B KAKOM-TO CTPOKE, MPOBEPbTE MPEAbIAYIIYIO
cTpoKy. BeiBaer, uTo ommnbOKa "CUAUT" UMEHHO TaM.

¥" MHor¥e OMMOKM CITY4aloTcsl M3-3a HEIOCTAIONMIMX WIM JHITHUX (QUTYPHBIX cKo6oK ({ })
WIM TOYEK ¢ 3amsToii {; ).

Komnunupyiite nmporpaMMy HeOOJBIIUMU YACTSIMM. DTO MO3BOJIMT BaM COCPEIOTOUYMTH-
cs Ha OTAEJIbHBIX (hparMeHTax, a He pacceuBaTh BHMMaHUE MO BCeil Mporpamme.
Coobmenne Cannot convert from ... to ... (Hemp3s mpeoOpa3oBath ... K ...)
OOBIYHO TOSIBJISIETCSI, €CJIM BBl IbITAETECh NMPUCBOUTH NEPEMEHHOIM 3HAYeHUe He TOro THIa.
Hamnpumep, ecnu TeKCTOBO# MepeMeHHOM Bbl MbITAETeCh MPHUCBOMThL 3HAYEHUE TUIIA integer.
v YGenurech, 4TO BBl NPaBWJIbHO HaOpaiu MMeHa IepeMeHHbIX. O4YeHb MHOIME OIIMOKHU
' MPOUCXOASIT UMEHHO M3-3a HEBEPHOTO YKa3aHWSI UMEH MepeMeHHBIX.

v TlpocMotpute miaBel 23 u 24. B HMX BBl HaiifieTe MepeyHUM Haubojiee 4acTO BCTpeyalo-

IIUXCSl OLIMOOK U CITOCOOBI MX yCTpaHEHMUSI.

3" VHorna oHa HeGOJIbIIAS TTPOGIEMa MOXET IIPMBECTH K TOMY, YTO KOMITIJISTOP OGHAPYXUT
§ cpazy "Teicsiuy" ommbGoK. Hampumep, HempaBWJIBHO yKa3aHHBIA TyTh K 3aroJIOBOYHOMY
(haiimy MoxeT ctaTh MPUYMHON TOSIBIEHUST HECKOJBKUX AECSITKOB COOOIIEHUI 00 OlIMOKaX.
(OGBIYHO 3TO CIyd4aeTcsl TpU CO3MaHUW HEYIpaBJsieMbIX Mporpamm.) 1ocTaTouyHO ycTpa-
HUTbH NPHYHHY — 1 MHOTME OIIMOKU cpa3y Xe ornanyT. [1oaToMmy, eciu Bbl KOMIWJIMpYeTe
MporpamMMmy M Ha Bac OOpYIIMBAETCs 1IeJIbI TOTOK COOOIIeHU 00 omnbKax, He MaHUKYUTe.
Ckopee Bcero, 6OJIBIIMHCTBO U3 HUX MOXHO MC{IPABHTH OMHUM MPOCTHIM IeiCTBHEM.

]

R Ly T
RN

I v Eciu Bbl HMKAK HE MOXETE IOHSITh, B YeM 3aKIIOYAETCSl OLIMOKA, MOIPOCHUTE KOTO-
1 HMOYIb 0 momolnu. MHOorma cBeXuit B3MJISIA Ha BELIUM IOMOTAEeT JIETKO PEeIIMTh Ka3aloch
| Obl Hepa3peluuMylo MmpoobJiemy.

MpepynpexnoeHus

HHoraa B mpoiecce KOMIMMISIIMU MOMUMO COOOIICHUI 00 OIIMOKaX BBl MOXETE CTAIKUBAThCS
TaKXe C TMpenynpexneHusMu. [lpedynpexcoerus TOSBISIOTCS TOTAa, KOrma KOMITMJIATOD MOXET
MpaBWJIBHO MHTEPIPETUPOBATh HabpaHHbIC BAMHU KOIbI, HO CUMTAET, YTO BBIITOJHEHHE TAaKUX KOIOB
MOXET MPUBECTH K BO3HUKHOBEHHMIO MpobieM. Hampumep, eciu Bl co3maeTe NMepeMEHHYIO, HO HU
pasy ee He UCIOJb3yeTe, KOMITUISTOP MPEenyNnpeanuT Bac 00 3TOM M CIIPOCUT, BCE JIM 31eCh MPABUIb-
HO. Mn, 4TO 3HAYMTENBHO XYKe, BBl MOXeTe HayaTb MCIOJb30BaTh MEPEMEHHYIO ellle IO TOTO, Kak
MPUCBOMTE €ii KaKoe-TO 3HauyeHKe. B aToM cliydyae Ha 9KpaHe OTOOPa3UTCS COOOIICHUE C Mpeaynpe-
XAEHHEeM, TT0I00HOe TTOKa3aHHBIM Ha puc. 6.4.

ficrm 'd]bfe‘ to nt', pussible ioss of data - .

‘ﬁble'to ‘int', passible loss of data

JectstEilterAppiMaingrm.cpp(49) swarning C4244: ‘return’: onversion
%E‘;]ﬂti\m!EMQD\MamFrm&pp(n) ‘return’ ; GONASN

:varig CR2#

e . . P s

PUCE6.4.Moao6HblenpenynpexaeHnsnossasoTCaHaaKpaHe, eCmMHabpaHHbIe BAMUKOALIMOTYT
PUBECTUKBO3HUKHOBEHMNIOMPOOIeM

OTHOCHUTECH K MPEaYNpPekIeHUsAM C TOJKHBIM BHUMaHMEM. XOTSI MHOTIAA OHW MOTYT TIOSIBISITHCS
KaK CJIeJACTBHE YPEe3MEPHON OCTOPOXHOCTM KOMIWJISATOPa, B OOJIBIIMHCTBE CIydyaeB OHU IMOMOTAIOT
un30exaTb MHOTMX HempusTHOcTel. Hampumep, eciu Bbl 3a0ynere H00aBUTh CTPOKY, 3alaiollyl0 Ha-
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YANLHOE 3HaYCHUE TIEPEMEHHON, KOMIUIATOP BBIIACT MpeaynpexaeHue. ECau Bbl €ro MpOUTHOPUPYe-
Te, B IMpOLIECCe BBIMTOJHEHMS] MPOTPAMMBbI 3Ta TepeMeHHasi OyaeT TPUHMMATh COBEPIIEHHO GeCCMbIC-
JIEHHbIE 3HaYeHUsI, B pe3yJbTaTe 4ero rnporpamma, pazymeercsi, OyneT paboTaTh HEMpaBUIbHO.

Moyemy KOMNUAATOP He UCMPaBASeT OWMOKM CaMOCTOSTENbHO

XOoTs1 KOMITUJISITOPY U3BECTHO, TIe M Kakas OIIMOKa MpOM30liLjia, OH He 3HACT, noYeMy OHA TIPOU3O0LII-
sa. Harmpumep, KOMOWJIATOP MOXET YyCTAHOBUTh, YTO B KOHIIE HEKOTOPOM CTPOKM HE XBaTaeT TOYKHU C 3a-
naroit. [Toyemy oH ee mpocTo He no6aBuT? [1oTOMY 4TO y 3TOr0 MOTYT OBITh pa3Hble MPUYMHBL. Bbl MOrIN
MPOCTO 3a0bITh MOCTABUTh TOYKY C 3aMsTOi, MOIIM 3a0bITh HAOpPaTh KPOME 3TOM TOUKM C 3amsToii €ile
KaKK1e-TO KOJbI WIN e MOIJIU BOOOIIE 3a0bITh BBIIEIUTL 3Ty CTPOKY KaK KOMMEHTAPHIA.

BMmecTo Toro uto0bl GpaTh Ha cebsi OTBETCTBEHHOCTb M CAMOCTOSITEJIbHO BBIOMpATh OMWH M3 Ba-
PUAHTOB YCTpaHEHUs OIIMOKM, KOMIMUJSATOP HE TBITAeTCsl BMECTO Bac CO3[1aBaTh IMPOTpamMMy U
TOJIBKO JIMIIb yKa3blBaeT Ha OIIMOKY, MPEAOCTaBisis BaM IpaBO BbIOOpA MajbHEWINMX NEWCTBUI.
Kpome TOoro, mockosibKy Kpyr BapuaHTOB WMCIpaBICHUS OIIMOKM, a CJIeAOBaTEeJbHO, M NMPUYUH ee
BO3HUKHOBEHMSI MOXET OBbITb JOBOJBHO OOJBIIMM, KOMITUJISITOP MHOTAA B COCTOSIHUM TOJIBKO TPU-
OJIM3MTENbHO yKa3aThb Ha OlMOKY. Hampumep, XOTS KOMMOWISITOD MOXET yKa3aTb Ha HEKOTODPYIO
CTPOKY M CKa3aThb, YTO 3/I€Ch HE XBaTaeT TOYKMU C 3arsiTOM, Ha caMOM Jejie olnmOKa OyaeT BO3HUKATh
13-3a TOTO, YTO TOUYKM C 3alSITOM HEe XBaTaeT B MPEAbLAYILIEH CTPOKE.

Kouwnusupobarie moxcro no-pasnomy

NE

Ecth Tpu cmocoba KoMnuiasuuu aiiia: oH MOXET ObITh MOCTPOEH, OTKOMIIMJIMPOBAH
1160 MOBTOPHO MOCTPOEH.

Ipu nocmpoenuu nporpammbl (komanga Build=Build) o6nosisiorca daiiner OBJ ni1a Bcex us-
MEHEHHBIX MCXOAHBIX (aiinos. Korma Bce daitner OBJ 06HOBIEHDI, NTporpaMMa KOMIIOHYETCH IS
co3naHus HoBoro BuimoJHsiemoro daiina (EXE). Pesyasrarom takoil KoMmuasuuu Oymer aubO Ha-
0Op COOOIIEHUI O CUHTAKCUYECKUX OLIMOKAaX, JIMOO MOJHOCThIO paboyas mporpaMma.

Ecnu Bbl paGoTaeTe Haa MPOEKTOM M BHOCHUTE M3MECHEHHWA TOJIBKO B HEKOTOPBIE €r0 YacTH, MC-
TOJIb3YHTE UMEHHO 3TOT CIOCO0 KOMMUIAIMU. [Ipr 3TOM 3aHOBO OTKOMITMJIIMPOBAHBI OYIYT TOJBKO
M3MEHEeHHble (Gailibl 1 BaM HE HYXHO OyIeT TpaTUTh Maccy BPEMEHM U XAaTh, MOKa KOMITWJISITOD
crenaeT OECCMBICIICHHYIO pabOTy M ellle pa3 OTKOMIWJINPYET Te (aiiyibl, KOTOpble Bbl HE TPOTAJIM.
TMostomy ucnonb3yiite komanay BuUild=Build, ecau Bbl BHeCIM KaKue-TO M3MEHEHUS B MCXOAHBIE
daiibel ¥ BaM HyXeH Terepb HOBBIM (aitn EXE.

Tpu o6bruHol KosmiIAyuu(komManna Builde>Compile) xommumupyetcs Toabko ToT aiin, KOTOpbIit
OTKPBIT B JaHHBIA MOMEHT Ul PENaKTUPOBaHUSA. ITOH KOMaHION He cosmaercss paGodasl Mporpamma.
Hcnonb3yiiTe ee B TOM clyyae, €Clau XOTUTE MPOBEPUTh KaKOM-TMOO0 MCXOMHBIN haiil Ha HaIU4ue CUH-
TaKCUYECKUX omnboK. Eciy KoMmuisiiiust IPOXOIUT YCTIEITHO, co3naeTcsi o0bekTHHIN (aitn (OBI},

Ipu nosmopruom nocmpoenuu (komanga Build=>Rebuild All) Bce ¢aitnsl mpoexTa KoMIMIMpy-
I0TCS M 3aTeM KOMITOHYIOTCS IJisi co3naHusl BbimosaHsiemoir mporpamMmbl (EXE). Kak u B ciydae ¢ mo-
CTpOCHUEM, pe3yJIbTaTOM TaKoW KOMaHAbl OyneT Jaub0 HaOo0p COOOIIEHUI O CHUHTAKCUYECKUX
omnbkKax, JMb0 MOJHOCThIO paboyasi mporpamma. Jlaxke eclii Bbl TOJbKO UTO MOCTPOMJIM MPOTrpam-
My, TIPM TIOBTOPHOM TTOCTPOEHUM KaXIbIil OTAENbHBIN (hailsi KoMnuiaupyetcs: 3aHoBo. (PesymbraTom
Takoil omepaunu OyIyT OOHOBJIEHHBbIE O0BEKTHBIE (hailyibl BCEX MCXOMHBIX (PaiiJIOB IUIIOC BBIMOTHSIE-
MBIl haiiyl TporpaMMbl, CO3MaHHBIN ITyTeM KOMIIOHOBKM BceX O0OBEeKTHBHIX (hainioB.) Ucmomnb3yiiTe
3Ty KOMaHIy B TOM cCJlyyae, €Cld XOTUTE OBITb YBEPEHBbI, YTO 8ecb MPOEKT ObLI MOCTPOEH 3aHOBO.
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Tvnbl JaHHLIX — 3TO CEepPbE3HO

B omoi wake...

» Crporue U HecTporue SI3bIKM MpPOrpaMMUpPOBAHUS
v

» OObsBIIEHHE TUMOB MEPEMEHHBIX

» Ilpeo6Gpa3oBaHue CTPOK B YUCIIA

» Co3maHune KOHCTaHT

» Pabora co CTpOKaMu

&

OMTIBEOTEPHLBIE TIPOrpaMMBbI 3aHUMAIOTCSI 00PabOTKOW Pa3IMYHBIX JaHHBIX, KOTOPBIE, B CBOIO
/ ouepeqb, MOTYT TpPUHAUIEXKATh Pa3IMuHBIM TUMaMm. Hampumep, B 2J€KTPOHHBIX TaOIULIAX
JaHHbIE MOTYT OBITH TIPEACTaBJIEHBl YHUCJIAMU C IUTABalOIIEN 3amsiToif, B WHBEHTApU3aLIMOHHBIX
CHCTEMAX —— TOPSIIKOBBIMU 3alUCSIMHU, a B MporpaMmax Uil pucoBaHUsi— aBrodurypamu. OIHaKO
HYXHO TIOHMMaTh, 4TO, XOTSI pexuccepbl [OIMBYIa ¥ CO31al0T MUGBBI O BCEMOTYIIMX M BCE3HAIONIUX
KOMITbIOTEPAX, Ha caMOM jeje 370 He Tak. KoMmbioTep MoXeT paboTaTh TOJbKO C JAHHBIMU CTPOTO
onpee/ieHHBIX TUIOB, MPUYEM IPEABAPUTEIBHO HYHKH(O yKa3aTh, JaHHbIE KaKOr0 MMEHHO THUIIa OymyT
eMy TMepenaBaTbCsl. B 3TOH riaBe BBl IMO3HAKOMUTECH C OCHOBHBIMM THUITAMM JaHHBIX, OCOOEHHO

JIETaIbHO OOCYXIAeTCsI OIMH M3 CaMbIX BaXHBIX, KOTOPBIA 00O3Ha4yaeTcsi CJIOBOoM String.

Crizhozue  u nechporue 83oinu
npozhasiipobarns

Cmpozue 3bIKU TPOTPaMMUPOBaHUsA, Takke Kak C++, TpebyIOT, 4ToObl MPOrpaMMUCTBI 3apaHee
00bBNAAH, JaHHbIE KaKUX TUIIOB OHU COOMPAIOTCS MCIOJAb30BaTh. HampuMmep, €ciid Bbl XOTUTE CO-
XpaHUTb YMCJIO, HYXXHO 3apaHee COOOLIUTb 00 3TOM KOMIIbIOTEPY, YTOObI OH ObUI TOTOB MPUHSITH OT
Bac 3TO YMUCJIO.

CTporue sI3bIKM UMEIOT psil HEOCTIOPUMBIX MpeuMylnecTB. Hampumep, eciu BbI cydailHO MOTIBbI-
TaeTech 3aMKChb O COTPYAHMKE WHTEPIPETUPOBATH KaK YMCIIO, KOMITWISATOP BBIAACT COOOIIEeHUE 00
omnbke. DTO XOPOILO, MOCKOJIbKY 0e3 MOI0OHOTO KOHTPOJSI BbI MOXeTe HelpelHaMepeHHO YHUY-
TOXUTH BaxHYl0 MHbopMaluio. [Ipeamosoxum, 3aluch 0 COTPYAHMKE 3aHUMaeT 8 GalT mamsTH, a
JUISE 9MCJia OTBOIUTCSI TOJNIbKO 2 Gaiita. Korma Bl ynaisieTe 3alMch., 0CBOOOXKIAeTCsT 8 GAWT MaMsITH.
Eciu ke BBl MCITONBb3yeTe 3TY 3allUCh KaK YMCJIO M 3aT€M 3TO YKMCIO YAaJIuTe, MOMUMO 4YKClia OyaeT
yhajieHo ele 6 0aiiT maMsiTU, B KOTOPBIX MOXET COIEPXAaThbCs O4YeHb BaxkHass WHbopmauus. Bos-
MOXHO, TOTepsl 3TOW MHMOpMaALUKU OYIeT UMETh ISl BaC OYE€Hb IJIOXUE MTOCIEACTBUS.

IToMUMO CTPOTHX SI3BIKOB IMIPOTPAaMMUPOBAaHUsSI, €CTh TAKXKe Hecmpozue, K YUCITY KOTOPBIX OTHO-
cutcst, Hampumep, JavaScript. OHUM He TpPeOYIOT TMpeaABapUTEIbHOTO OOBSIBICHUS TUIOB JaHHBIX W
caMU OLIEHMBANOT JaHHBIE B TOT MOMEHT, KOTIAa C HUMM CTajJKuBaloTcs. Hampumep, eciu Bbl Mpu-
CBOUTE IMEPEMEHHON TEKCTOBOE 3HAYEHUME T0O0t, S3BIKOBOW IPOLIECCOP CAENAET 3Ty IMEPEMEHHYIO
TeKcTOoBOI. HecTporue si3bIKM MpPOrpaMMUPOBAaHUsI MOTYT OBITh TPOILE B MCIOJb30BAHUM, U HEKO-
TOpbIe TPOTPAMMUCTBI OTHAIOT UM NPEANOYTEHHE, OIHAKO OHM HE YMEIOT IIpeocTeperaTb Bac OT
OIIMOOK, KaK 3TO AEJIAlOT CTPOTUe SI3BIKU. '
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Odssabrenne nepeserox

B s3pike C++ HeoOxomnMo 3apaHee OOBSIBISATH MIEPEMEHHYIO M YKa3bIBaTh TUIT UCTIONB3YEMbIX
€10 JaHHBIX. JpyrMMu cjioBaMu, HYKHO Cpasy yKas3aThb KOMIIWISITOPY, 3HAY€HUsT KaKOro THIa MOTYT
OBbITb MPUCBOEHBI TlepeMeHHoM. (bosee mompoOHO 00 MCIOJIb30BaHUM IIEPEMEHHBIX peub WIET B
maBe 8. Tloka e paccMaTpuBaiiTe MepeMEHHYIO KaK HEYTO, CITOCOOHOE COXpaHsITh MH(OpMalMIO,
HarpuMep Kak STYeKY WICKTPOHHOH TaOMMLbl, KOTOpasi, OAHAKO, UMEET CBOEe COOCTBEHHOE WM. )
OOBSIBUTH TUIT TIEPEMEHHON MOXKHO HECKOJBKUMU CIIOco0aMy, HO OOBIYHO 3TO JeJIaeTCsl B MOMEHT
ee Co3aHusl.

[Iporiecc cozmaHus TepeMEHHOM HazLlBAeTCa ee onpedenenuem. YTOOBI ONpeneuTh MepeMeH-
HYI0, HY)XHO TPOCTO YKa3aTh WCIIOJIb3yeMblil €10 TUIT JaHHBIX, a 3aTeM ee ums. Hirke mpuBeneHO
HECKOJIBKO TIPUMEPOB Oripeac/icHHs MepeMeHHbIX. B criemyrolleil ctpoke co3maercsl nepeMeHHast
focTuma int (integer, ymcio):
int too,;

Hanee co3naercst nepeMeHHast bar tina char (character, cumBon):
char bar;

W Hmke coollaercss o0 ToM, YTo (YHKIMS min MPUHUMAET Ba YMCIa TWIA int B KavyecTBe
3HAYeHWI TTapaMeTpOB M BO3BpalllaeT APYroe YMCiIo TWIA int B KayecTBe pedyibrata. (bosee mom-
POOHO orpeiesieHre W UCTIOIb30BaHUe (DYHKIIMIA paccMaTpyBaeTcs B IlaBe 12.)

int min{int first, int second);

OOpaTuTe BHUMAaHUE, UYTO 00sA81eHUe TIEPEMEHHON OTIMYACTCS OT €€ GHpederens.
Korna Bbl 06ss645¢me TATT AAHHLIX, BBl TPOCTO YKa3bIBaeTe, 3HAYEHMST KaKOroO THIIA
OyzeT MPUHUMATh 3Ta TiepeMeHHast. [Ipyr 3ToM BbIIETICHUS TTAaMSITH U OOBSIBISIEMOIA
TIepeMeHHOI He TIporcXomut. (Pusndecky MmepeMeHHas He co3naercs.) Korna Bl 4To-
TO ompezeNsieTe, BbI co3naeTe 310 Gu3ndecku. B ciiydae ¢ mepeMeHHBIMU 3TO pas3InIve
He CTOJIb MTPUHIMTIMATIBHO. [TouTH Beerna npy onpeie/ieHn IepeMeHHOM YKa3bIBaeTCs
1 ee TUI. XOTS JeJaTh 3TO MOXHO W pa3ieibHO. [103HAKOMMBIIIKCH CO CTPYKTYpaMu
(maBa 9) u xiaccamu (r1aBa 17), BBI yBHIMTE. YTO ISl HMX OIIpeleieHHe W OOBsIBIIC-
HIUe — 3TO JIBA Pa3HBIX JEICTBUS, KAX/I0e U3 KOTOPBIX BHITIONHSIETCS OTAEILHO.

Hanbonee 4acTo ucnonb3yembie TUMbl AaHHbIX

B s3pike C++ mmeeTcss HaObop 3apaHee OINpENeJIeHHBIX TUIIOB JAaHHBIX, KOTOpPHIE Cpa3y MOXKHO
KUCMOJb30BaTh. MCHomb3ysl cTaHAapTHBIE TUIIbI JaHHBIX, MOXHO CO3[aBaTb COOCTBEHHBIE, OoJjiee
CJIOXKHbBIE, TUITBI JaHHBIX, YTO OMMChIBaeTCs B IiaBe 9. BoT Tpu Hambosee 4acTo UCIOMb3YeMbIX TH-
Ma JaHHbIX.

éc' v double. Yucno ¢ mnasaroweit 3arsitoit. (He mymaiite, uto 3TO 4MCIIO ¢ BOIOIA, B KOTO-
PpOii IIaBaeT 3arsITast. DTO BCETO JINIID BEIIECTBEHHOE YHCIIO C AeCATUIHOM 3aIIsITOi, KO-
TOpasts MOXET “mnapars’ B 3aBUCUMOCTU OT KOJIMYECTBA ACCATUYHBLIX 3HAKOB B YMCJIE U
HE MMeeT TOYHO 3a(MKCUPOBAHHOM t103uuHH. Crola OTHOCATCS, HATIPUMED, TaKHE YMCIa,
Kak 4,3444; 42,1; 3,14.) [lepeMeHHBIE TAKOTO TUIIA MOTYT COAEPXKATh 3HAYEHUsI B Mpe/e-
maxor+ L74107% po £ 1,7%107%,

¥ int. Lenoe yncno. 3HayeHNe MOXET OBITH TOJIOXUTEIBHBIM, OTPULIATEBHBIM JTHOO HYy-
JeBeIM. HampumMep, K atoMy Turty otHocsites 3HadeHus 0, 1, 39, -42, Ho He 1.,5.

A TP S SRR

,v’ String. Jio6oit Texcr, Harpumep Hello World.
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HaHpI/IMCp, BaM HY KHa NEpEMCHHasA 1A XpaHCHWA 3HAYCHUA paauyca Kpyra. Moxxete OIpeac-
JIUTh €€ TaKUM 06pa30M:

double dbk1lRadius;:

Oroii cTpokoii co3maercst iepeMeHHast dblRadius, kortopas MoxkeT TpUHUMATh 3HAYCHUST TH-
na double (dncna ¢ ruaBaroleid 3ansToil). st coxpaHeHUsT 3HAUEHUsI paaryca Kpyra Takas mnepe-
MEHHAasI BIIOJIHE TTOIOMIET.

[Mepen coszmaHueM MpoOrpaMMbl OMpenenTe st ceOsl, MepeMeHHble KaKuX TUITOB BaM MOTpely-
J0TCSL ISl XpaHeHMsI BceX TeX TaHHBIX, KOTOpble Bbl COOMpaeTech MUCIONb30BaTh. Hampumep, s
COXpaHEHUsSI YKCia, 0003HAYAIOIIET0 KOJTMYECTBO JIIONEH, MOCETUBLIMX KOHIIEPT, MOXHO CO3IAaTh
MepeMeHHylo Thna int (Leyoe YMCio), TOCKOJbKY, pa3syMeeTcs, KOJMWUYECTBO JIIoAei He MOXEeT
ObITh 1poOHBIM. ([IpaBma, KTO-TO MOXKET MPUATHA CO CBOEH "BTOPOI TTOJIOBUHOM", HO 3TO IJISI HETO
OHa "MOJIOBMHA", a /ISl BCEX OCTAILHLIX — OTIEIbHBIN yesioBeK.) Eciu ke BaM HyXHa rnepeMeHHast
IUTST COXPaHEHWsI 3HAYeHUsI paauvyca Kpyra, JIydlle HCIojib3oBaTh TUll double, MockonbKy paguyc
BITOJTHE MOXET 0003HAYaThesl JPOOHBIM YuciioM. M eci BaM HYKHO COXPaHSITh TEKCTOBYIO MH(MOp-
MalIIo, CO3MAiTe TIepeMeHHYIO ThTa String.

Pexe ncnoJib3yembie Tunbl JaHHbIX

Hwxe naetcst onucaHue HEKOTOPLIX JIPYTUX TUIIOB JAHHBIX, KOTOPBLIC TOXKE HCIIOJIBL3YIOTCA ITPpU
CO30aHuUU IIporpamMm, HO HE TaK 4aCTO, KaK IPUBEACHHLIC BBIIIIC.

v float, BelecTBeHHOE YMCIIO C IUIABAIOIIEN 3aITATON; OTHAKO IEPEMEHHBIE TOTO THUIIA
JAHHBIX MOTYT MPUHMMATL 3HAYEHWs W3 Auaria3oHa ropasio MEHbIIEro, YyeM IepeMeH-
Hele TMIa double. I 3TOro Tuma AOIYCTUMbIC 3HAYEHMS JIEKAT B WHTEpPBaje OT
+3,4%107°% po +3 4%10°.

| ¥ long. D10 CJI0BO MOXET OLITH JOOABIEHO MEPE] CJIOBOM int, YToObl 06O3HAYMTH, YTO
§ U1 XpaHeHMs! OIHOTO 3HAYeHMsI IOJKHO OBbITh BbIeeHO 32 6uT namstu. B Visual C++
.NET TtaKkoii 00beM MaMsITU BbIIESIETCS TT0 YMOJIYaHUIO, TTIO3TOMY B UCIOIb30BAHUM 3TO-
TO CJI0Ba HET HEOOXOMMMOCTH.

LT gyl S

E

LR I Pk

v short. D10 CJI0BO MOXET ObITh HOOABIEHO IEpel CIOBOM int. 4ToObl OOO3HAYMTH,
YTO JUTST XpaHeHMsI OMHOIO 3HAYeHMsI JOJDKHO OBITh BbIIENCHO 16 OMT MmaMsITH.

v singed. D10 CJI0BO MOXET ObITh JOOABJIEHO IIEPE] CIOBOM int, 4ro0bl 0003HAYUTH,
YTO TIPUHUMAaeMble 3HAYeHUs] MOTYT ObITh KaK TMO3UTHUBHBIMM, TaK W HeraTUBHbIMU. (B
Visual C++ 3Ta BO3MOXHOCTb TPEIYyCMOTPEHA 0 YMOJYAHMIO.)

¥ unsigned. D10 CIOBO MOXeT OBITH HOOABIEHO TEPEN CJIOBOM int, 4ToObl 0GO3HA-
YUTh, YTO BCE MPUHHUMAEMble 3HAYEHUST OyIyT TOJBKO MO3UTUBHBIMU. Biaromapsi stoMmy
OCBOOOXKIACTCS OOWH JOIOJHUTENIBHBIN OUT TaMSATH 1T 0003HAYCHUS BEJTMYMHBI TIPH-
HHMaemMoro 3HayeHus. Tak, ecM TlepeMeHHas TWIA int MOXeT IIPMHUMATh 3HAYeHUs B
muarasoHe ot -2 147 483 648 mo +2 147 483 647, to cnoBo unsigned ompenensieT
muana3oH ot 0 1o 4 294 967 295.

v' void. Tun He ompenensiercss. Mcrmonssyercst mist 0003HAYEHMsI TOrO, YTO (DYHKIMS HE

BO3BpAlllaeT HUKAKoro pesynbrata. (bosee moapodbHo 06 3ToM peub uaeT B miase 12.)
v char. CumBon. A, B wm & — 3T0 Bce CUMBOJIBL. DTOT TUIT JAHHBIX Yallle BCETO MCIOJIb-
3yeTcs B HEYNpPaBIsIeMBbIX MPOrpaMMax, B TO BpeMsl KaK B YIPaBIsSEMbIX B OCHOBHOM
npuMeHsieTcsl 6osiee TMOKUI Tvm String.

T 6 T T et e L e 3% T

W —=at
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ObecneyeHme TMNOBOMN OE30MacHOCTU

A3bIKM MaIIMHHOTO YPOBHSI He 3a00TIATCS O KOPPEKTHOM HCIIOJb30BAaHUU TUMOB NaHHBIX. JLjist
HUX J@HHbIE -—- 3TO BCEro JWIIb HEUYTO, 3aHMMalolllee JacThb MaMsITH. BoT moyemMy mporpaMmbl, Ha-
MUCaHHbIE Ha s3bIKaX MALIMHHOIO YPOBHSA. MOIYT TaK MPOCTO COXPaHSATh YKMCJa MOBEPX 3amuceid o
COTPYIHHKAX, CMMBOJBI TMOBEpPX 4YKCeN, W BOOOIIE nenaTh Bce, YTO Bbl MM mpukaxere. (MHorue
KOMIIBIOTEPHBIE BUPYCHl YHUUYTOXAIOT JaHHbIE UMEHHO TaKUM CIIOCOOOM.)

Tun, KOTOPbIA OTNMYAETCH OT BCEX OCTaNIbHbIX

Yrobbl yOeamTbes, 4TO BCE OObSBNEHHBLIE TWMbI UCMOMBL3YIOTCS KOPPEKTHO, Visual C++ nponenbiBaeT 6oMbLLyio
paboty. Bo Bpemsi koMmnunsumm ncxopHoro daiina GopmmpyeTcst Tak HasbiBaemasi Tabsuua nmveH. OHa copep-
XUT NOAPOBHYIO MHPOPMAaLIMIO 000 BCEX NMEPEMEHHBIX U DYHKUMSIX, UCMOJb3yeMbIX B UCXoOHOM daiine. Kaxaplii
pas, korga nepemMeHHas (Mnm GyHKUMS) Kak-TO MCMOMb3YETCs, KOMMUISTOP HAaXOAMT ee onucaHune B Tabnuue
MMEH, MPOBEPSiET 0ObABNEHHBIN OIS HEE TWM JAHHBIX U ONpeaensieT, BO3MOXHO N B OTHOLLEHWM NMepemMeHHO
(Mnn dyHKUMKM) NpeanpuHMMaTL TakMe OENCTBUS.

Komnunstop umeet Taioke Habop CTPOrvx Npasws, ONPeaensiolyx, kak npaBuibHO npeo6pasoBaTb 3HaYeHus -
OJHOro TuMa K 3HadeHvsim apyroro. Hanpumep, ecim dyHKuum TpebyeTcst Anis paboThl 3HA4YeHVe napamMeTpa
Tvna double {Gonee agTasbHO nepenada GpyHKLUMK 3HAYEHWIA NapaMeTpoB onncaxa B miase 12), a Bbl nepe-
[aeTe eii 3HadeHre Tuna 1nt, KOMNUIATOP Cam CMOXET NpeobpasoBaTh LIEIOe YMCHO K YMCHY C MaBatoLLei
3anaToil. Ecim ke OH 0BHapyXWT HECOOTBETCTBME TWMOB, O/ KOTOPbIX HE OMPEAESIEHO MPaBWIo0 B3aVMHOMO
npeobpa3oBaHus, ByaeT Bo3BpaLLeHO cooblueHne 06 owmbke. '
Mpn KOMNMASLMX NPOrPaMMbl, COCTOSILLEN W3 HECKONBbKUX MCXOAHBIX (alfioB, CUTyauMsl YCOXHsSeTcs. B
OHOM UCXOAHOM (aiine MOryT MCMonb30BaThCsl NEPEMEHHbIE UM hYHKUMK, 0ObsIBNEHHbIE B Opyrux daii-
nax. 41o6bl yoeauTbCs B MPaBWSIbHOCTW MCMOMb30BaHNS TUMOB AAHHbLIX, KOMMWISTOP Ternepb A0KEH CpaB-
HMBaTb MEPEMEHHbIE U DYHKLMM 13 pa3Hbix dainos. CTporo roBops, 3TOT LUAr BLIMNOHAETCS YXe Ha aTane
KOMMOHOBKM NMPOrpamMmMbil.

MpoBepka MPaBULHOCTY UCTIONb30BaHMS! TUMOB JaHHbIX (Tak HA3LIBAEMbIA BHELIHUI aHaN3) OCYLLECTBASETCS
C UCTIONb30BaHMEM TEXHVKM, KOTOPasi Ha3bIBAETCS KOPPEKTUPOBKOM nMeH. Koraa Bbl 0ObSBNISIETE NEPEMEHHYIO,
QYHKLWIIO UK oGO ApYroli SNEMEHT, KOMMUASTOP HECKOSBKO M3MEHSIET MPYCBaVBAEMOE BaMU UMS (3TO UMSI
Taloke Ha3bIBAKOT BHELLUHVM). BHEWHee ms copepuT uHdopmaumio 0 Tune anemeHTa. MoxXHO ckasaTtb, Hanpu-
MEp, YTO KOMMUASTOP [00aBNsSET K UCXOOHOMY MMeEHW OykBy i, 4TOObl 0603HAYUTL, YTO SNEMEHT MMEET TuM
int, n Gykebl CE, 4TOObI 0G03HAYMTL, YTO AIEMEHT MMeeT Tvn char. ,El,anee I'Ipe,Eu'IOJ'IO>KI/|M 4YTO @ OIHOM U3 °
MCXOOHbIX PaANoB Bbl CO30a/M TaKyto DYHKLIMIO: ;

int NumberOfSongs{):;

B npyrom ncxonHom daiine Bbl Habpanm Takon Kop;:

char *MyText;

MyText = NumberOfSongs(};

Komrmngatop npeo6pasyetr uma NumberOfSongs k nmenn iNumber(fSongs, a uma MyText -
nvenn cpMyText. Camm Bbl HUKOTAA HE YBAOMTE BHYTPEHHUX UMEH (pa3Be YyTo I'IOCMOTpI/ITe Ha NINCTUHT KO-

0B s3blka accembriepa), HO KOMMOHOBLLMK BUOMUT MX O4EHb XOPOLLIO.
[ns Hero, HanpUMep, NocneaHs st CTPOKa KOZOB BbIMMSAWT TakK;

cpMyText = iNumberOfSongsi():

CpaBHIBasi CKOPPEKTUPOBAHHbIE MMEHA, KOMMOHOBLLMK (BYKCUPYET HECOBMAAEHWE TUMOB (MOCKOSbKY CYMBOA 1
YMCIO - 3TO Pa3Hble AaHHbIE) 1 BbloaeT coobLleHrie 06 oLwmbKe. '
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Onnako C++3a00TUTCS O MPABWJILHOM KCITOJIb30BAHUM TUTIOB JaHHBIX. ECIM BbI OOBSBUTE LIS
MepeMEeHHOI OIMH TUII JaHHBIX, a 3aTeM IIONpOOYeTe KCIIONB30BaTh €€ KaK IIEPEMEHHYIO APYroro
TUIIA, KOMITWISTOP BBIAACT COOOILIEHHME 00 OLIMOKE. DTa BO3MOXHOCTh Ha3bIBACTCsl obecneueHuem
munoeoii 6ezonacHocmu W SIBJISIETCS TIPEUMYILIECTBOM SI13bIKa -+, IIOCKOJIbKY TAKMM O0pa3oM aB-
TOMAaTUYECKNA BBIIBISTIOTCS Haubojiee pacIpoCTpaHeHHBIE OIMMOKU. (DTO AEWCTBUTEILHO JIydIlle,
YeM WUTHOPUPOBAHUE KOMIIWISTOPOM HEIPAaBWJILHOIO MCIIOIb30BAHUSI TUIIOB AAKHLIX, 3a MCKIIOYE-
HMEM pa3Be YTO TEX CIy4aeB, KOLAA Bbl CO3ARCTE CAMOYHUUTOXKAIOLIYIOCS TIPOrpaMMy.)

IMpuBeneHHBII HIDKEe Ko OyIeT paboTaTh KOPPEKTHO.

//Co3naHue IIepeMeHHON THIla int

int nSize;

//IlpucBoeHne TIepeMeHHOW 3HauyeHuUs 7
nSize = 7;

Ho, ecau BBl HabepeTe cieaylolIMii KOA, KOMITWISITOP BbIAACT COOOIIEHME 00 OIIMOKE, IOo-
CKOJIbKY IIepEMEHHAsT TUIIA int He MOXET IPUHUMATh TEKCTOBbIE 3HAYEHSI:

//TlonbITKa NPpMCEBOKMTE MEPEMEHHON TEKCTOBOE 3HAYcHUE
nSize = "Hello World";

MHorna KoMMAISITOp aBTOMAaTUYECKM MPeo0pa3yeT 3HAUeHUsT OMHOTO TUTIA JAHHBIX K 3HAUYCHUSIM
Jpyroro Tura. B mpuBeeHHOM HiDke MpUMepe YMCIIO C TUIABAIOIICH 3arsiToll aBTOMAaTUYeCKU Ipe-
o0pasyercsi K 1IeJIOMy YUCITY:
int nSize;
nSize = 6.3;

ITocne BBITOJTHEHMST 3TOrO Koda TepeMeHHOM nSize mpucBamBaeTcsd 3HadyeHue 6. (Kommusitop
AaBTOMAaTUUYECKM OKPYIVISIET yuciio. Bce 1mdpbl, pacroioXeHHbIE CIpaBa OT AECATUYHOW 3arsiToM,
MpocTo oTOpackiBatoTcs.) OmHAKO TPU 3TOM KOMITWIIATOP OTOOpaXkaeT Ha dKpaHe IpeaylpexacHe
O TOM, 4TO OyIeT BBIIOJIHEHO IPeoOpa30oBaHUE YMCeNl. XOPOIIe 1 ITO-HACTOSIIEMY KayeCTBeHHBIC
MporpaMMBbl JOJKHBI KOMITMJIMPOBATLCST 0€3 TIpeayIpexXIeHUi 1 o1rOoK. YToObl n3bexkarh nomoo-
HBIX TPEmyIpeXkIeHNI, MOXHO SIBHO yKa3aTb KOMIIWISITOPY Ha HEOOXOOMMOCTh MpeoOpa3oBaHMs
OIIHOTO THIIa JAaHHBIX K Apyromy. [Ijist 3Toro Iepen nmepeMeHHOM, 3HadyeHre KOTOPOM TOJDKHO OBITh
MpeoOpa3oBaHO, B KPYIJIbIX CKOOKAX YKaXXUTE TPeOYIOIMIACS TUIT AaHHbIX. Hanpumep:

int nSize;
double BigSize;
nSize = {(int} BigZise;

B orom cimydae xoMmwisiTop €3 JIMIIHUX TPEOYyIPEkIeHU IIpeoOpa3yeT 3HaueHHE THIIA
double Kk 3HavyeHuto TMma int. D10 O3HAyaeT, YTO JApOOHAs YACTb 3HAYCHUSI TIepeMEHHOM
BigZi s« Oymer mpocto ycedeHa. Hampumep, ecnu aTa riepeMeHHasl UMEeT 3HaUeHMe, PaBHOE YKC-
ay 3,1415926353, nepemeHHoit 11 S 1 ze GyeT NIPUCBOEHO 3HAYEHUE, PABHOE YNCTY 3.

Pynwyun npeodpasobanua runol

B cranmaptHoM C++ TUIBI JaHHBIX SIBJISIOTCS TPOCTO CTPYKTYypaMH, KOTOpbIE TPeOYIOT Misi ceds
HEeKoToporo komuuectBa mamsatu. C apyroii croponsi, B cpene .NET Tumbl maHHBIX 0071a1aloT ele u
BCTPOEHHOU (DyHKIMOHANBHOCTBIO. TexHudyecku oHU sIBNsIOTCSA oObeKTamu. (Bonee momppoOHO 00BEK-
Thl onucaHbl B riaBe 17.) Kak u mpyrvie oObEeKTHI, TUITHI JAaHHBIX UMEIOT BCTPOCHHBIC (DYHKLWHU, HaM-
Oosnee TOJE3HBIMM M3 KOTOPBIX SBIsOTCS (GYHKUMM MNpeoOpa3oBaHMsS ONHMX TUMOB B apyrue. B
Tabn. 7.1 mpuBeneH cnucok GyHKIMIA TpeoOpa3oBaHUs TUTIOB JUIS OCHOBHBIX TUTIOB TaHHBIX.
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Ta6nuua 7.1. ©YHKUMW NpeobGpa3oBaHUS TUMOB AAHHbIX

Tun OyHkumns BbinonHsemoe aeicTeve

String ToDouble{) IMpeoopazyer v string k My double

String Tolnt3z2 () Tpeobpasyer it String x vy int
double ToString () TpeoGpasyer it double k vy String
double Parse () TpeoGpasyer it String x ¥Ry double
int ToString () IpeoOpasyer it int K iy String
int Parse (? Tpeobpasyer T String k Ty int

IIpennonoxum, HampUMeEp, YTO BaM HY:KHO OTOOPa3UTh Ha 3KpaHe 4uciio. JIist 3Toro mpeasapu-
TEJIbBHO HEOOXOAMMO Tpeodpa3oBaTh €r0 B CTPOKY:
int nNumber = 3;
Console::Writeline (nNumber.ToString());

Tenepp npeanosoxXuM, YTo y Bac €CTh TEKCTOBOE 3HaueHue (String) M U3 HEro HyXkHO cle-
Jath yucio (double). Jlenaercs aTo Tak:

String *szNumber = S"3.14"
double dNumber;
dNumber = Doukle::Parse (szNumber):

cogel Bo1, HaBepHOe, 0OpaT/iM BHUMaHUE Ha MCIOIb30BaHUE 3Be3MOUKM (*) Tepen MMeHeM
TEKCTOBOM IepeMeHHo. OHa TaM Hy»KHa, ITOCKOJIBKY IpY paboTe CO CTPOKAMU IIPUXO-
JIATCSl UCTIOBb30BaTh yKa3aTeau. bosee nmoapobHO yKaszareau onvcaHbl B Iiase 13. Ilo-
Ka Xe IPOCTO MPUMUTE K CBEAEHHUIO, YTO IIPU OOBSIBJIEHMM TEKCTOBBIX ITEPEMEHHbBIX
nepea UX UMEHEM HyXKHO J100aBIITh 3Be3M04Ky (*). M Kaxknplil pa3 mpu BbI30BE BCTPO-
E€HHBIX I TUMa String (yHKIN BMECTO TOUKU (.) MCMONB3YHTE CUMBOJIBI -> .

Ecimm Bac mHTEpecyioT Apyrvie MoapoOHOCTU MPUBEAEHHOTO BbIILIE KOMA, MPOYMTANTe
aror ab3au. byksa S mepen 3HaueHumeM "3.14" ykasbBaeT KOMITWJISITOPY, YTO 3TO
JOJKHA OBITh CTPOKA, MPenyCMOTpeHHasl IUTsl ucnob3oBaHus B cpene .NET. Ha camom
JieJie MOXHO CO3I1aBaTh TEKCTOBbIE 3HAYECHMSI CAMBIX Pa3HbIX BUIOB, HO B TAHHOM CJTy-
yae cosnaeTcss MMEHHO Takoe 3HaueHue, kotopoe misi ¢peast .NET noaxomur Hawmyd-
mmmM obpasoMm. Mcnonb3oBaHue nByx aBoetourii (: :) B ¢pparmeHTe Double : : Parse
SIBIISIETCS] CIIELMATBHBIM CUHTAKCUYECKUM TIPUEMOM, TMO3BOJISIIOLIMM TPUMEHSITh METO-
Ibl (Takue, Kak Parse) oObeKTHBIX TUIIOB (Takux, Kak double) 6e3 mpenBapuTeIbHO-
rO CcO3MaHusl caMuX OOBEKTOB. B OymylieM Bbl CMOXeETe IO JOCTOMHCTBY OLEHWTBH 3Ty
BO3MOXKHOCTb s13bika C++.

KRoncrmanms — riio, who nukoiga
He MeHaemcs

HMHorna nipy HamMcaHUW TIPOTrPaMMBbI TPeOYETCs: MHOTOKPATHO MCITO/Ib30BATh OTHO M TO K& YKMC-
JIO WIKA OIHY U Ty Xe CTpoKy. Hampumep, eciii Bbl 3HAKOMBI C MATEMATUKOM, TO 3HAETE, YTO YKCIIO
n Bcerma paBHoO 3,141592.... Ecm BbI COCTaBIIIeETe MPOrpaMMy, BBIYMCIISTIONIYIO Balll TOPOCKOM, TO
HCITOJIb3yeMasl B BBIYMC/ICHUSIX JaTa Balllero POXIECHMS TaKXKe OydeT OCTaBaThCsl HEM3MEHHOIA.
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B momoOHBIX CiTydasix CTAHOBUTCS BO3MOXHBIM CO3MaHMe KOHCTaHT. CaMM KOHCMaHmMbl — 3TO
MPOCTO Ha3BaHUS BJIEMEHTOB, KOTOPbIE B TPOLIECCE BBITIOIHEHMST MPOrpaMMbl HUKOTIA HEe M3MEHSI-
1orcsl. YToOBI cmenaTh 2JeMEHT KOHCTAHTOM, HAYHUTE €ro OObsBIEHME CO cioBa const. Hampu-
Mep, CISOyIOIIMM KOOOM co3macTcs KoHcraHTa PI, 3HaueHme KOTOpoil IOCTOSIHHO OymeT paBHO
yuciy 3,141592:
const double PI = 3.141592;

Hcnonb3oBaHue KOHCTAHT 3HAUUTEILHO 00JIervyaeT YTeHMe KOMOB BAIllMX IPOrpaMM, TTOCKOJIBKY
OObIYHBIE YMCIa MOXHO 3aMEHUTh OOBSICHSIIONIMMHU WX MMeHaMu. Kpome Toro, 3To ymoOHo, eciu
OIIHO Y TO e 3Ha4YeHHWe JOKHO OBbITh M3MEHEHO BO Bcell mporpamme. JUIsi 3TOro HyXKHO IPOCTO
OMpeNesIsiITh HOBOE 3HAUEHUE ISl COOTBETCTEYIOIIEH KOHCTaHThl. Hampumep, ecv Bbl BOpPYr pelu-
Te TIPUCIIOCOOMTh HAIMCAHHYIO BAMU TIPOTpaMMy K HEKOTOPOIl BUPTYaIbHOM peabHOCTH, Tie MPO-
CTPaHCTBO W BpeMsl 1eOpMUPOBaHbI U YMCIO X PABHO, CKAXEM, YUCIy 7, BaM HYXHO OyneT Bcero
JIIIb U3MEHWTh 3HAUYeHUE COOTBETCTBYIOIIEH KOHCTAHTHI. [Ipy 3TOM BCe BBIMMCIIEHUSI, BBITIOMHSIE-
Mble Balllell MPOrpaMMoii ¢ yJacTUEM 4YHMCJIa /1, aBTOMATHMYeCKU OyayT MCIOJIb30BaTh HOBOE YKa3aH-
HOe 3Ha4YeHHWe, YTO M30aBJIsIeT BaC OT HEOOXOMMMOCTH CaMOCTOSITENTbHO TPOCMATpUBaTh KOIbl BCEit
MPOrpaMMbl U BHOCUTb HYKHbIE KOPPEKTHUBBI.

B komax mporpamMMbl MCHOJB30BaTh KOHCTAHTbI MOXHO Be3le, e MOXET ObITb WCIIONb30BaH
3JIEMEHT TOTO XXe TWTIa, YTO M cama KOHCTaHTa. Harpumep, ecim y Bac ecTb KOHCTaHTa, IPEeICTaB-
JISTIOILIAs YUCJIO C TUIABAIOILEH 3amsATOM, BBl MOXETE MPUMEHSITh €€ Be3le, rie OyAeT yMECTHO MC-
IOJIb30BaHUE YKC/Ia C IUIaBaolleid 3amsaroil. Tak. KoHctaHTa Pl moxer ObITb yMHOXEHA Ha Oua-
METp Kpyra, B pe3yJibTare 4ero Oy/leT BbIUMCIIeHA JUIMHA OKPYXKHOCTH.

Mcnonb3oBaHne KOHCTAHT B Kogax NporpamMmel

Huke npuBeneH Kon mporpaMMbl, B KOTOPO MCIOJB3YIOTCS KOHCTAHTBI U BBITIOHSIETCS TIPe0d-
pa3oBaHUe TUIIOB JaHHbIX. B mpoliecce ee BBIMOJIHEHMS MOJB30BATENIO TpeIaraeTcsl yKasarb paau-
yC, B COOTBETCTBUM C KOTOPbIM BBIUMC/ISIETCSl TUIOLIAAbL Kpyra. flostyueHHslii pe3ynbrar oToOpaxka-
ercs Ha skpaHe. He moseHutech W cosnaiiTe Takyio ke Tporpammy. [list aToro cosmaiite HOBYIO
nporpamMMmy -NET, HaGepuTe IIpUBEASHHBIN 30eCh KO M 3aIlyCTUTe IIPOrpaMMy Ha BBIITOJIHEHUE.

//CircleArea

/ /BHYMCIIEHVE IDIOWAOM II0 3HAYeHMIO pamuyca
#include "stdafx.h"

ffusing <mscorlib.dil>

using namespace System;

//C >TOM CTPOKM HAYMHAESTCS BHIIOJIHEHME TPOTPAMMEL
$ifdef UNTCODE
int wmain({void)
#else
int main(void)
#endif
{
double fltRadius;
double ZltArea:;
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const double PI = 3.141592;

//OTobpaxenne BOIPOCAa O 3HAYEHUM pamnyca
Conscle: :Writeline (S"¥xaxure pamuyc kpyra") ;

//TlonyyeHre OTE€Ta U IIpeobpa3oBaHMEe ero K YUCIy C
//TIIaBanmert 3arisaTon

fltRadius = Double::Parse(lonscle::Readline({));
//BEUMCIIEHMe IUIomanM KpyTa

fltArea = PI*fltRadius*fltRadius;

//OTobpakenne pe3yJibTaTa Ha >SKpaHe

//0bpaTtuTe BHMMaHMWE, YTO [JIsi DTOTO YUCIO HOJIKHO OBITH

//TIpenBapuTenbHO ITpeobpa3zoBaHO B CTPOKY

Consocle: :Writeline (S"[lnomanks kpyra coctaenger {0}
equHmIil. ", Area.ToString () ) ;

//Oxunmanme, TIOKa IIOJIb30BaTeNb HEe OCTaHOBUT
/ /BHIIOJIHEHVE TIPOTPAMME
Console::Writebine (5"Haxvure KiaBumy Enter, dYTOOH
OCTaHOBUTEL BHIIOJIHEHME ITPOTpPaMMH") ;
Console: :ReadLire() ;

return 0O;

KoHcTaHTbl 1 6opbba ¢ ombkamm

Eme OIHO INMPEUMYILIECCTBO MCIIOJb30BaHUSA KOHCTAHT. €CJIM BbI CJ'[y‘IafIHO TIOIbITAETECH U3ME-
HUTDL UX 3HAYCHUA B IMPOLECCE BBIMOJHCHUA IPOrpaMMbl, KOMIIMJIATOP 3aMETUT 3TO WU BbIAACT CO-
obieHure 06 ommoke. [Ipeanonoxum, HanpuMmep, 4TO TIe-TO B KOAAX MPOrpaMMbl Bbl HaOpaau Ta-
KYIO CTPOKY:

»T = 15;

Kak ToJbKO KOMIUISATOP YBUAMT 3TOT KO, OH Cpa3y e BbIIACT co00IeHHe 00 OIubKe, B KO-
TOpOM OyfeT CKa3aHO, YTO M3MEHSTh 3HaYeHUE KOHCTaHThI Helb3sl. CBOEBpeMeHHOE OOHapyxXeHHe
1 yCTpaHeHME TakKuX, Ka3ajoch Obl, MEJKUX OLIMOOK MO3BOJSET M30eKaThb BO3HUKHOBEHUS B Jajlb-
Hel1ieM 0oJiee cepbe3HBIX IIPOOIEM.

Ciporu  karx ogunu3naudoseesai’cHblx
munol gamnmotx

Crpoku (tum String) sBASIOTCS OCHOBHBIMM JaHHBIMK TOYTH i1 BCEX CO3IaBaeMbIX IpO-
rpamm. [lo kpaiiHedi Mepe MoYTM HU OflHA MporpaMMa He MOXeT 0e3 HuX o0oiTuch. UToObl adek-
TUBHO MX MCIOJb30BaTh, HYKHO BJaJe€Th HEKOTOPHIM KOJWYECTBOM HE OYEHb CIOXHBIX TPUEMOB.
OCHOBHBIE UX HMX OTMHMCAHBI B Tabd. 7.2.
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Tabnuua 7.2. Cnocobbl 06paboTkm TEKCTOBOW MHMOpMaLn

3apaua Peluerne

KomOuHupoBaHue ABYX CTpOK sResult = String::Concat (stl, st22) ;

OroGpakerme Ha a3KpaHe Tekcta co Console::Writelline(S"3ravenns 1: {0}
3Ha4YeHNsAMMU 3Hadyenne 2 (11", 3H1, z=EHZ};

CpaBHuBaHMe ABYX CTPOK cResult = stl->Equals{stZ);

OnpepeneHe Mo3uummM, HaumHaa ¢ kotopoir nOffset = stl->IndexOf(st2) ;
0fHa CTpOoKa EXOOMT BO BTOpYIO

MomueHe N CMMBONMOB HauvHas € m-i MResult = stl->Substring(m,n);
NOZULIMH

OnpeaeneHve o/iHbl CTPOKU nLength = st->Length;

Yoanetve X mpodeioB B Hadane M B Result = stl->Trim{);
KOHLIE CTPOKM

B Konax nmporpamMM, KOTopbie NPUBEIEHBI HA CTPAHUIIAX 3TOW KHUIH, BbI Oy/JeTe YacTO CTAJIKH-
BaThCsl €O cTpokaMu. Hike 1aH Ko HeOOJIBINO MPOrpaMMbl, HA MPUMepPe KOTOPOTo Bbl MOKETE
YBHIETH BJICICTBUM Pa3IMIHBIE CIIOCOOBI 00PA0OTKHU TEKCTOBOI MH(p opMaImm,

//Stringsiotl
//HexoTopile NpUeMbl pabOThl CO CTPOKAMH

tirciude stciafx.h"
#using <mscorlib.dll>
using namespace System;

//C 2TO¥ CTPOKM Ha4YMHaEeTCsI BHIIOJIHEHME IIPpOTPaMMBL
#ifdef _MLTNICODE
int wrain {void)
felse
int ma.n{void)
$endif
{
String *pszString:
int nNumber;
doubie fltNumber;

//KOUMBHMHUDOBAHKE OBYX CTPOK
pszizring = String::Concat(S"Mankn”, S" IxekcoH") i
Cons:zie: :Writeline(pszString):
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/ /TlpecbpazoBaHre TUIIOB M KOMOMHMPOBAHUE CTPOK

nNumber = 3;

pszString -~ String::Concat (S"[lpeocBpasopaHHoe ",
niumber,ToString{)}s

Console: ;WriteLine(pszString};

/ /TlpecbpazoBaHme CTPOKM K Tuiry double

Console::WritelLine (8"B3BenuTre umcuc™);

fltNumber = Double::Parse(Console: :ReadLine(});

//0obaBiieHre K 2TOMy 3HAYEeHMo dYucia

fltNumber = fltNumber + 30.5;

//OTobpaxkeHne TOJYYeHHOTO pe3ybTaTa Ha DSKpaHe

Console::Writeline(String: :Ccocncat(5"Peaynsrar: ",
fltNumber.ToString{}) ) ;

//ObbenuHeHe CTPOK UM UX OTOLpaxkeHme
Conscle::Writeline (String::Concat (5"0anu ",
S",]:LBa "1 S”Tp]/[“) ) :

//OTobpakeHre C MUCIOJIB30BaHMEM CMMBOJIOB QOPMaTMPOBAHMS
Console::WriteLine(S"Crpoxa: {0}\nYucao: {1}",
S'"moa cTpoka", nNumber.ToString());

//Voanenre IUIHUX IPOOEJIOB B Hadasjle ¥ B KOHIE CTPOKU
pszString = " Hello World "
Ceonsole: :WriteLine (S"CrTpoka ¢ mpobemavm: {0}\m
1 6e3 mpobenos: {1}", pszString,
pszS5tring->Trim{));

//Orpenernenre CUMBOJIa CEPEenVHHE CTPOKU

Console::Writeline (S"Moceperuue cTporu {0}
pacnionoxen cumBon \"{1}\"", pszString,
ps2String-»Substring (pszSt ring->»Length/2, 1)) ;

//Oxymanre, TIIOKa IIOJIbE30BaTENlbL HEe OCTaHOBUT

/ /BHIIOJIHEHVE IIPOTPaMME!

Console::WriteLine (S"HaxMmuTe KJaBuy Enter, YTOOH
OCTaHOBUTL BHIIOJIHEHUE IIPOTPaMMB") i

Console: :ReadLing(};

return 0;
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Taga §
Ucnonb3oBaHne mnepemMeHHbIX

B omoik 2naee...

» VMeHa mepeMeHHbIX
¥ OmpenencHue U MHALMATA3ALKS [TePEMEHHBIX

» CornaieHust o IMPUCBOCHNU UMCH NEPEMECHHBIM

[ porpaMmsl I0JTy4aloT, o0pabaThiBalOT M BO3BPALIAIOT JaHHBbIE. EcCIM HYXHO COXpaHWTb
KaKoe-TO 3HaYeHWe WIM pe3yJbTaT KaKuX-TO BBIYMCIEHUM, WCIIONL3YIOTCSl TEepEeMEHHBIE.
flepemennun —3TO MMSI, KOTOPBIM 0003HA4aeTcsi Kakoit-nubo dparmeHT uHGopmauuu. IlepemeH-
HbI€ MOTYT OBITb MCIIOJIb30BaHBI JJISI XPAaHEHUSI CaMbIX Pa3HOOOPa3HBIX BUAOB JAHHBIX, HaYMHAs OT
0aj10B, HaOpaHHBIX B KOMITBIOTEPHOI WIpe, M 3aKaHYMBasi OMPKeBBIMU MTOKA3aTEeNSIMU.

MMeHa mepeMeHHBIX YacTO HeCyT B cebe KakKylo-To MH(OPMAIUIO O MPUHUMAEMbIX 3HAYEHUSIX.
Hanpumep, no uMeHM nRadius MOXHO AOTafaThCsl, YTO MEPEeMEHHAas MCIOJIb3yeTCs UIsl XpaHEeHUs
(v mpencraBieHus1) pamuyca kpyra. C Ipyroid CTOPOHBI, TEPEMEHHbIM WHOTIA MPUCBAMBAIOTCS HE
OUYeHb ylayHble UMEHA, MO KOTOPbIM TPYIHO CHeNIaTh BbIBOA 00 WX Ha3HaucHWM., Hanpumep, mms
C4P0 MoxeT accOIMUPOBATLCS C CEPUMHBIM HOMEPOM, TapoJieM U BOOOIIE C YeM YTOTHO.

Kaxnplit pa3, xorga HEOOXOAMMO MOJYYUTh AOCTYI K XpaHUMOIi B nepemcuHol nHbOpMaLnY,
ccblTatoTest Ha uMsl epeMeHHoi. [lockonbky C++ SIBIsSeTCS CTPOTMM SI3BIKOM TTPOTPAMMHPOBAHUA,
repe]; TeM Kak MPUCTYMUTh K UCTIOIb30BAHMIO TIEPEMEHHOM, HYXXHO OOBSIBUTD €€ TUIT TaHHBIX.

B arolt m1aBe paccMaTpUBAIOTCSl BOMPOCHI, CBSI3aHHBIE C MMEHOBAHHEM IEPEMEHHBIX, UX OIpe-
JeJIeHeM U UHUIMATU3alue.

Uunenobanne nepemennsx

[Ipu BbIOOpE MMeHM I peOeHKa POIUTENN CTAJIKUBAIOTCS C MHOXECTBOM orpaHuveHuit. Jlo-
MyCTUM, HalpuMep, YTO OHM CaMU TOMEeILIaHbl Ha MPOTrpaMMUPOBAHUU W HANCIOTCS, YTO, KOTIa UX
Yajio BBIPACTET, HEMIPEMEHHO CTAaHET BEJIMKHUM IporpaMmucToM. Torma BMeCTO MMeHM J[KOH OHU
Morau Obl gath emy uMsa www/]lxon. MJIM BMecTto mmenn JIxeccuka Ha3Bamu Obl AeBOuky double.
Ho k coxayeHuio, Jaxe ecjii COOTBETCTBYIOILIEEe afMMHUCTPAaTUBHOE YUpeXIeHHe (M TO He Kaxkioe)
3aperucTpUpyeT Takoe MMs, Y peOeHKa OymyT MpoOJieMbl CO CBEPCTHUKAMU, TAMEALIC LIKOJbHBIC
rojibl, ¥ OH HMKOTIa He MPOCTUT CBOMX POAMTENICH 3a Takou "momapoyek”.

BriOpats uMs 1st iepeMeHHOM HamHoro mpoine. Eif 6e3paszinyHo, Kak Bbl €e Ha30BeTe, MMO3TO-
My CMeJIo JaBaiiTe eii Jtob6oe moHpaBuBileecss umsl. IlpaBma, M 31ech CYIIECTBYIOT HEKOTOpHIE Orpa-
Hu4YeHus1. Bripouem, oHM BITOJIHE pa3yMHBI U UX JIETKO 3alIOMHMTh. MTak, uMs1 mepeMeHHOM:

¥ He JJOJDKHO HaYMHAThCA C LUQPHL;

v’ He JOJIKHO COIEpPXKAaTh MPOOEIIOB;

¥ MOXET COCTOSITh TOJIbKO U3 OYKB, Lubp U CMMBOJIOB momuyepkupaHus (). Henb3ss uc-
T0JIb30BaTh CIEIMaIbHbIe CMMBOJIBI, TaKMe KakK TOYKa, 3amsaTas, TOYKa C 3arsToi, Ka-
BBIYKU U T.IL.;

He JIOJDKHO COBIAaTh ¢ Ha3BaHUSIMU OMOIMOTEYHBIX (DYHKIIWNA;

He JIOJDKHO COBIAIaTh C 3ape3ePBUPOBAHHBIMU KIIIOYEBBIMU CIIOBAMMU.

)

TN

S
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B Ta6n. 8.1 mpuBeneH nepevyeHb KIo4YeBbIX OB Visual C++, KOTOpbIe SIBJSIIOTCS KOMaHAaMM sI3bIKa
C++. JlounTaB KHUTY 0 KOHIIA, Bbl GYAETE 3HATh. KAK ITOJIb30BAThCsl OOJIBIIMHCTBOM M3 FTHX KITIOYEBBIX
c0B. {083, HAYMHAIOIIMECS C IByX CUMBOJIOB MOAYEPKUBAHMUS (___), SIBJISIIOTCS CIIEMAIbHBIM PaCIlM-
penuem Visual C++, KOTOpoe MpU3BaHO YMPOCTUTH IMPOLECC CO3MaHMs MPOrpamMM Ul TIePCOHATbHBIX
KOMITbIoTepoB. [IpocMoTpuTe TabnuIly M He MpUCBauBaiiTe MEPEMEHHBIM TAKMX e UMEH.

Tabma 8. 1. Krntodesble criosa C++

__éhstraot _noek _multiple Inheritance
__a.igroZ ___idenctifier __nogc
. asm __1f exists __noop
. 3. ume __if_not__exists ____pi!l
__J'Jased __inli::e ___property

. __ints ___raise
__edeci __intle __sealed
__declspec _ Int3z2 ___single inheritance
aeieaacs __inté4 __stdecall
_event __interfase ___super
__except __ieave __try cast
__ fastcall _med __try/ except
__finaiily _mlZs __try/_ finally
__forceinlire _ mlZ8d ___unhook

go _ mizii __uuidof
_ valus flcar signad
o wivmual oo for sizeof
_wWEd friend static
__wchar_ goto static_cast
bool if struct

Ce inline switch
. int template
long this

ohax matable thread
class naked throw
ltin?t namespase true
cen3t cast new try
continue r.cinl ine typedef
iefault noreturn typelid
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OkoH4yaHnetabsn.8.1

delete nothrow typename
deprecated novtable union
dllexport operator unsigned
dllimport private using

do property uuid
double protected virtual
dynamic_cast public void
else register voletile
enum reinterpret cast  wchar t
explicit return while
extern selectany

false short

Bor mpuMepbl IOMYCTUMBIX MMEH IEPEMEHHBIX: way cool, RigthOm, Bits3Z2. A Takue
“MeHa TIpUCBaMBaTh TIEPEMEHHBIM HeJb3sl: case (COBIMAmaeT C KIIIOYEBBIM CIOBOM), 52PickUp
(HaunHaetcs ¢ mdpsi), A Louse (comepxkut rpoben), +~v (BKIIOYAET HEAOMYCTUMbIE CUMBOJIBI).

B nMeHax mepeMeHHBIX CTPOUHBIE M MPOIMCHBIE OYKBBI BOCIIPMHUMAIOTCSI Kak pa3Hble. Hampu-
Mep, uMeHa bars, Ears, bArs u BARS o603HauaioT pa3Hble nepeMeHHBIE.

Onpegerenne nepenennox

Iepen TeM Kak KCIOJIB30BaTh TMEPEMEHHYIO, €€ HYKHO ONpPEeNe/UTh. /I 3TOro MpocTo YKaXuTe
THIT TIPUHUMAEMBIX 3HAYeHMIt 1 ee UMs. Bot, HampuMep, orpeeieHre HeCKOIbKIX TTepeMEHHBIX:
int Counter;
double OrNething;
long Johns;

Ecmu oObsiBNIsieMble TIepeMEHHbIE MMEIOT OMH M TOT K€ TWUIT JaHHBIX, OOBSBUTH UX MOXKHO B
onHoit ctpoke. Hampumep, eciim HyxHO 00bsiBUThH mepeMeHHble First, Second u Third, kaxnas
13 KOTOPBIX JTOKHA MPUHUMATh 3HaYeHus1 Tuma floa t, MoXeTe caenarh 3To Tak:

float First;
flocat Second;
float Third;

N Tak:
float First, Second, Third;

Ununuarnzanus nepenernroix

OmHOBPEMEHHO C OOBSIBICHMEM IIePEMEHHBIE MOXHO UHUUUAAU3UPOSAMb. DTOT TPOMOIIKMIA
TepPMUH 0003HAYaeT BCErO JIMILb MPUCBOECHUE NEpeMEHHBIM UCXOMHBIX 3HaueHWid. YToObI cresaTh
3T0, HabepHTe MOC/Ie MMEHH TIePEMEHHOM 3HaK PaBeHCTBA ( = ) U 3aTeM YKaXHUTe HyXXHOE 3HaUCHHE.
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Harmomvep :
int Counter = 3;
double OrNcthing = 3.5;
long Johns = 32700;

Bot u Bce. Huuero cioxHoro, He Tak 1u?

Kar cgesans ums unghopiarinbrsii

Bbl, KOHEYHO, MOKETE€ MPUCBAUBATh MEPEMEHHBIM CaMble Pa3HOOOpa3Hble MMeHa (3a HeOOJb-
LIMMM UCKJIIOYEHUSIMU, OHU YIIOMUHAJIUCH BbIILE), OMHAKO OOBIYHO NMPOTPAMMMCTBHI CTApPAIOTCS MpPHU-
NepKUBATbCSI HEKOTOPBIX OOLIMX COTJALIeHUM, LieJb KOTOPBIX — YMPOCTUTh UTEHUE M TMOHMMAaHUE
KonoB mporpamMm. OCHOBHBIM M3 HHUX SIBISIETCSI TaK Ha3bIBAEMOC GeHeepckoe OLosHawenue, Npuiy-
MaHHOE€, KaK FOBODPSIT, HEKUM BEHTPOM, paboTalolluM Ha KoMmnaHuio Microsoft. Ero uaes coctout B
TOM, 4TOOBl HAaYMHATh MMEHA CO CHELMaJbHBIX NPeUKCOB M3 HECKOJbKUX OYKB, 0003HAYalOLIUX
TUIl IEpeMEHHO. B 3TOi KHUre mpu Ha3HAYeHUM MMEH MEPEMEHHBIM MCIMOJIb3YETCSl OfHA U3 BEepCUil
BEHIEPCKOro 0003HaYeHUs, KOTOpasi, Ha Hall B3IV, SIBJSETCS CaMOil MPOCTON M yoOOHOIA.

Hanpumep, uyto6bl 0603HAUYUTh, YTO TEpeMeHHass MMEET TUIl integer (int), HauUMHAaeM ee UMS C
OYKBHI II:

int nRadius;
int nCount = 0;

B 1a6n. 8.2 mpuBeneH cnucok npedUKCOB, UCMONb3yeMbIX B KHUre. HamomMHuM, yTO, XOTA MC-
M0JIb30BaHME TaKUX NMPEeGUKCOB SBIASETCS XOpOLIEH NPAKTUKOM, MO3BOJSAIOLICH MOMUMO MPOYEro
JIOTyCKaTh MEHblIe OIIMOOK, Bbl BCErJa MOXETe OTKa3aTbCsl OT HUX U TMPUCBAUBATH MEPEMEHHBIM
Takue UMEHa, KOTOpble BaM OoJiblle HPaBsTCA.

Tabnuua 8.2. WUcnonb3osaHue npe¢uKcoB

Twvin JaHHbIX Mpeduke Mpumep
Integer n nCount
Double dbl dbiRadius
String psz pszName
Boolean f fFinished
object o oLine
object pointer po peCircle
array a aShapes
member m m. nShapes

HexkoTopble TUTTBI TaHHBIX, YIIOMSIHYTbIE B 3TOUl Tabiulle, Bbl BCTpeyaeTe, HAaBEpHOE, BIIEPBbIC.
Hampumep, maccuBel (array) OymyT onuvcaHbl B miaBe |4, a 00bekThl (object) — B miaBe 17.
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Tnara 9
CTpyKTYpb! AaHHbIX

B shoi; reabe. ..

# OObABIEHNE U UCIIONIb30BAHUE CTPYKTYD
¥ KoMOUHMpOBaHUE CTPYKTYp
¥ JloBGaBacHHe cTpyKTyp K NPUIOKEHUIO

Mpeablaylleid TiaBe pacCMaTpUBAJIUCh MPOCTbie TUIBI JAHHBIX U CIOCOOBI MCMOJIb30BaHUS

MepeMeHHbIX VISl XxpaHeHus1 uHpopMalmu. Ho npeanosoxum, 4To HEOOXOAMMO COXPAaHUTh
boJiee CIIOXHYI0 MHGPOPMALIUIO, KOTOpasi He MOXET ObITb MpeACcTaBjIeHa TOJbKO JMIIb OAHOM Mepe-
MEHHOM KaKOro-TO OMNpejieJIeHHOro Tuna naHHbiX. Hanmpumep, uHpopmanuio o coTpyaHUKE, KOTO-
pasi BKJIIOYaeT ero MMs, aupec U teaedoHHbIi HOMep. Eciu paccmaTpuBaTh TOJBKO MPOCTHIE THUIIbI
NIAHHBIX, BbI 004JCHbI VICTIONB30BATh ISl OTOM 1leM TPU pas3iMuHble NMepeMeHHbIe: OAHY ISl Tpei-
CTaBJICHUsI UMEHU, BTOPYIO IS aJpeca U TPeThio Iisl TeJeOHHOro HoMmepa.

Takoii momxon Henb3s Ha3BaTb CAMbIM YIAUYHBIM, MOCKOJIbKY B peaJibHOM MHpPE IMOYTH KaxIoe
SIBJICHME OIUCBIBAETCSI LIEIBIM HAOOpOM pa3HbIX 3HaueHMil. [IpencTtaBuM, HanpUMEp, YTO BaM HEoO-
XOAMMO 0TOOpa3uTh MHMOpMaLMio o coTpynHuke. HecMoTpsi Ha To yTo aTa MHGOPMALUSI COCTOUT
M3 pa3HbIX yacTeil (MMs, aapec, TejedOH M T.I.), Bbl BCE PaBHO MpPEACTaBJIsIeTe e KaK HeuTo 1ieJioe.
ITo kpaiiHeit Mepe HAMHOTO TMpPeaNnoyYTUTeNbHEE U yIo0Hee cKa3aTh: "0oToOpa3u MH(OpMaLMIO O Co-
TpyaHUKe", yeM: "0ToOpa3u MMsI COTPYAHMKA, ero aapec, reaedoH u T.4.".

B 5r0ii [IaBe OMMCAHO, KaK OOBELMHUTH HECKOJIbKO OTHEJIbHBIX NEPEMEHHBIX B HEUTO LEJIOe,
Ha3blBaeMOe CHHPYKMYpoki. [pynnupyst CBSI3aHHBIE MO CMBICJHY 3JIEMEHTbl B OOLLYIO CTPYKTYpY, BbI
3HAYUTEJIBHO YIIpoIllaeTe YTeHUEe U MOHUMaHKUe KOAOB MporpaMM. Bo3mMoXxHO, Bbl OymeTe WCMOIB30-
BaThb CTPYKTYPbl BO BCEX CBOMX OYIyLIMX Mporpammax, Mo KpaiiHeii Mepe B dTOil KHUTe Bbl OymeTe
yacTo ¢ HUMM BcTpeuaTtbcs. B rmaBe 17 paccMaTpuBaeTcs, KaKk OOBIYHBIE CTPYKTYPhl MOIYT OBIThb
npeoOpa3oBaHbl B KJACCHl — CaMble TJIaBHbIE KOMITOHEHTBI, U3 KOTOPBIX CTPOSITCS OOBEKTHO-
OPUEHTHPOBAHHBIC TPOTPAMMBI.

Odsabrenne crispyrtiygh

Obssi61eHUe CTPYKTYp BO MHOIOM TIOXOXE Ha OOBsBIIEHHWE OOBIYHBIX THUIIOB HAHHBIX (CM. IIaBy 7).
YroObl 0OBSIBUTL CTPYKTYPY, HaOepuTe CJIOBO class, 3aTeM yKaxurte HasBaHuUe CTPYKTYpbl. Hatee B ¢u-
TYpHBIX CKOOKax Habepute public: u oObsBUTE MEpEeMEHHBIE, U3 KOTOPbIX OYAET COCTOSITh CTPYKTYpa.

Bot npumMep 00BSABIEHUSI CTPYKTYPHI:

class Circle Info

to

public:
double dblRadius;
doub.e dblArea;

B nanHoM ciyyae cTpykTypa HasBaHa umeHeM CircleiInfo (Mudopmanus o kpyre). OHa co-
crouT u3 nepemeHHoit dblRadius tuna double, B KkOTOpOit XpaHUTCS 3HAYEHUE paauyca Kpyra, u
nepemeHHoi dblArea (takke Tuma double), B KOTOpOil XpaHUTCS 3HAaYeHHWE IUIOIIAAM Kpyra.

YToOBl OmpenesuTh MepeMeHHYlo, KoTopas OyleT NpelncTaBlsTh CTPYKTYpY, MPOCTO Habepure
Ha3BaHME CTPYKTYPbI M 3aTeM Ha3BaHUE MEPEMEHHOI.
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//Co3naHue IepeMEHHOM, IIPEACTABISIIOIICIH CTPYKTYPY
Circlelnfo oCircle;

YT0 B JEHCTBUTEIBHOCTH O3HAYAET CIiPERLieHue MePEMEHHON, NpeacTarysionieil crpykTypy? [pu-
BEJIEHHO! BBIIIIe CTPOKOI ObUTa co3naHa repeMeHHast o Circle tuma CirclelInfo.Bro 03HauaeT, yro
nepevenHas ¢ Circle conepxur ne npyrve nepeMeHHble —db 1 Radius u diz1Area, MOCKOMBbKY 3TU
rnepeMeHHbIe onpenesieHbl st CTpykTypbl CircleTnfo. MoxHO cka3zaTh, YTO OfHA TiepeMeHHast
(oCircle) Tuma CirclelInfocomepKUT Heckombko 3HadeHnid (dblRadius u dblArea).

OOBeIMHSSA Pa3IMIHbBIC TIEpeMEHHBIC B OTAEIbHBIC CTPYKTYPhI, MOXHO JIOTUUECKHU TIPaBUILHO
OpraHM30BaTh MCIOJIb3yeMYIO B TIporpamMme MH(popMalmio. Jlamee Bbl y3HaeTe, KakK MCIOJIb3YIOTCS
nepeMeHHbIe, MPEICTaBISIOUINE CTPYKTYpPY.

Pa3Huua mexay o0bsBneHneM v onpeaesneHuemM

B C++ 06bsBs1eHME Y onpeaesieHne SBASIOTCH TEXHUHECKMU TEPMUHAMU. VX CMbICTT HECKOMBKO pasinyaeTcs,
HO 4aCTO VX UCMOJIb3YIOT KaK B3ayIMO3aMEHSIEMbIE (XOTS MO CYTU 3TO HEMPaBUIILHO).

O6bsABNASA CTPYKTYPY, Bbl COOOLLIAETE KOMIMLIOTEPY, U3 YEro 31a CTpykTypa ByaeT cocTosTb. Hanprmep:

class Circlelnfo
{
public:
double dblRadius;
double dblArea;
1o
" Tpv 3TOM NaMsTb A5 CTPYKTYPbI HE BbIAENSIETCS.
. Onpenensist IepemMeHHYIo, Bbl AAETE KOMMLIOTEPY YKasaHue CO3AaTh 3Ty NepeMeHHylo. B aToM cryyae Ais co3-

. [aBaemOoVi NePeMEHHO BbieNeTCs NamsTh:

Circlelnfo oCircle;

Ucnouszobarnuesmitix 3a2a004HbIX CHeplpkhiyft”

INocne Toro Kaxk cTpyKTypa co3qaHa, YToObl MOMYYUTh TOCTYIT K XpaHUMOM B Hell nH(opMaimu (K
3HAUEHUSIM TIEPEMEHHBIX, U3 KOTOPBIX COCTOUT CTPYKTypa), Habepute MMsl fepeMeHHOH. TpencTaB-
JISTIOLLE CTPYKTYPY, 3aTeM TOUKY (.) U 3aTeM UMs TepeMEeHHOM, 3HaYeHUe KOTOPO HY>KHO MOTYyYHUTh.

Hanpumep, 4toObl 0TOOPA3UTh 3HAYEHNE paauyca Kpyra, Habepute Takoi KO
//Co3naHne mepeMeHHel, NpeacCTaBsgIONIel CTPYKTYpY
Circlelnfo oCircle;

//OTobpaxkeHrue 4YacTu WHGOPMAIMKU, XpaHUMOH B CTPYKType,
//KoTopasa oGo3HaydaeTcsl MMeHeM dbiRadius
Censole::Writeline(oClirclie.dplRadius.ToString());

Kak Bumure, BoipaxkeHue oCircle . dizIRacius BbICTyNaeT 31eCh B POJIM OOBIYHOIM MepeMeH-
Holi. Mcrionb3oBaHre 31eMeHTOB, BXOMSIINMX B CTPYKTYPY, TIO CYIIIECTBY, HMYEM He OTIMYAeTCS OT
HCI01630BAHMSA CTAHAAPTHBIX NepeMeHHbIX. TIPEACTABISIOIMX TOJIbKO OOHO 3HAYEHME.

UCNONb306AHUEC OQHUX CHiflktitlyfe
GASL  COGAHUA GhlyeiX

MoXHO OOBETUHUTD HECKOJIBKO CTPYKTYP IUTS CO3MAHUsI OMHOMN OOJNBINON CTPYKTYphl. CTpyKTy-
PBbI, BXOISILME B COCTaB OPYTUX CTPYKTYP, HA3bIBAIOTCS 6A0MCEHHbIMU.
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Ipexne yeM UCnobL30BaTh CTPYKTYPY AJIsl CO3MAHUSI IPYTOii CTPYKTYPbI, €€ HY>KHO OObSIBUTD.
Hanmpumep, mepen TeM Kak co3maTh CTPYKTYypy MegaCircle, COCTOSLLYIO W3 CTPYKTYP
CircleInfo,HyXHO OOBSBUTL CTPYKTYPY CircleInfo. BrnpoueM, 310 BriosHe JoruyHo. Hyx-
HO MPOCTO HE 3aryTaThbCsl, YTO 1 B KAKOH MOCIeI0BATEIbHOCTH JOJKHO ObITh 00bsiBIIeHO. Eciv xe
BbI HapyYILIUTE €CTeCTBeHHBIN Mopsinok. Visual C++ .NET BblIacT coob1eHre 06 onmoke.

Bornipumep o0bsiBIeHUSI CTPYKTYpPHI, cocTosi e u3aByX cTpyktyp Circlelnfo:
class MegaCircle
{
public:

Circlelnfo oTopCircle;
Circlelnfc oBottomCircle;

Chispynriypor na npansizie

Huxe npuseneH koa nporpammbl CircleArea, KoTopblii 6bl1 HEMHOIO U3MEHEH B CBS3M C UC-
MOJIb30BAHUEM CTPYKTYPHI IJ1 IPEACTABICHUSA JaHHBIX.
//CircleAreal
//BBEMUCIIEHNVE IUIOmANON II0 3HAYeHMIO pamuyca

/ /VICTIONB30BaHNEe CTPYKTYPH IS [IPEOCTABIICHUS OAaHHBX
#include "stdafx.n"
#using <mscorlib.dll>

using namespace System;

//ObbsABIIEHEe CTPYKTYPH IJIs IpencTaBiIeHus WHbOOpMalnM
//0 TmapaMeTrpax KpyTra

class Circlelnfo
{
public:
double dblRadius;

double dblArea;
b2

//C BTOM CTPOKM HAYMHAETCSI BBIIOJIHEHME IIPOTPAMMEL
#ifdef UNICODE
int wmain{void)
#else
int main{void)
#endif
{
const double PI = 3.141592;
Circlelnfo oCircle;

//OTobpaxeHre BOIIPOCa O 3HaYEeHUM palnyca
Console: :Writeline (S"¥YxaxuTe pamyc Kpyra") ;

//TlorydeHre oTBeTa U IIpeobpazoBaHMe ero K YKCIy C
/ /TIIaBanmey 3arisiTon
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oCircle.dblRadius = Double::Parse{Console: :Readline{));

/ /BeaMCIIeHe NJICHAON KpyTa
ofircle.dblharea = PI*oCircle.dblRadius*oCircie.dblRadius;

//OTobpakeHne pes3yJbTraTra Ha DKpaHe
//0BparyTe BHMMAHWE, YTO OJISI DTOTO YUMCIIO IOJIKHO
//BHTE IIpedBaAPUTEIILHO IIPOOOPAa30BaHO B CTPOKY
Console::Writeline (§"llnomalt kpyra cocrasnser {0}
emuuamil, ", oCircle.dblirea.To3tring({)):

//OxumaHme, TIOKa IIOJIb30BAaTEeNb HEe OCTaHOBUT

/ / BEITIOITHEHME TIOOTPAMMEI

Console: :Writeline (S"HaxuTe xylaBumy Enter, YTOOH
OCTAHOBUTE  BHIIOJTHEHVE TIPOTpPaMMH") ;

Console: :Readline{);

return 0;

Bbl Mo 06paTUTh BHUMaHKE Ha HECKOJIBKO HHTEPECHLIX MOMEHTOB B 3TOi mporpamme. Tak,
cTpykTypa CirclelInfocObuta oObsBIeHa niepen (GyHKImMeil main (310 QyHKIMS, ¢ KOTOpOW Ha-
YMHAETCSI BBIMOJTHEHWE TIporpamMMbl). VIMEHHO Tak M HyXKHO JIeJIaTh, TOCKOJIBKY CTPYKTYpa JIOJDKHA
OBITH OOBSIBIEHA IO TOTO, KaK Bbl HAYHETE ee UCIOoJb30BaTh. B maHHOM ciy4yae hyHKIMS main uc-
ronb3yeT cTpykTypy Circlelnfo. mosromy oHa u JoJDKHA OBITH OOBSIBICHA TIeped Kodamu (PyHK-
unu ma L. O1o obmmii mpuHLM 11 BeeX mporpamm Ha C++. CHauana oobsBisiercs knacc. Onpe-
JIeJISTIoTCs Bee ero (yHKImU. Y ToJbKO Tocsie 3TOro KjiacC MOXHO HCIIONIb30BaTh.

IMoHauanmy BaM MOXeT MOKa3aThCsl 3TO HECKOJIbKO CTPaHHBIM, ITOCKOJIbKY 0oJiee TpOCThie U, IO
CYTH, CITy>KeOHBIE 3JIEMEHTBI OMMCHIBAIOTCS PaHLIUE, YEM TC 3JIEMEHTHI, B KOTOPBIX OHU HUCIIOJIb3Y-
1otcst. Ho 1o Mepe mproGpeTeHust orbiTa IporpaMMUPOBaHUS Ha si3bike C++ BbI K 3TOMY TIPUBBIK-
Hete. [Toka e /st ynoOcTBa, eclii XOTUTe, MOXKeTe TIPUCTYITUTh K YTEHUIO KOJOB C TOTO MECTa, Fae
HauyMHAEeTCs BHITTOJTHEHUE TIPOTPaMMBbI.

Koe-4To0 0 CTPYKTypax 1 Knaccax

. B 310¥ KHMIre npu co3naHnm CTPYKTYp OyAET MCMONE30BaTLCS KAKHER0e CrioBo class. 3o xe CI0BO MCriONb-

¢ 3yeTcs 1 npu coamaHn Knaccos. (O HYX pedb UOET B miase 17.) ' :

" B [efCTBUTENBHOCTM B sidbike C++ eCTb [1ga C/IOBA, KOTOPbIE MOMYT GbiTb MCTONB30BAHb! /1 OOLSBEHS -
CTPYKTYP (WM KnaccoB): class n struct. Mcrnons3oBaHve ciosa S tru ¢ t Noum 3KBMBANIEHTHO UCTIONb-
30BaHVIO CJIOBA < 1 & 55, 32 UCKIIOHEHVIEM JILLIL TOrO, YTO B 3TOM C/TyNae Bam He 00s3aTesbHO A00aRSTh CJlo-
BO p ublic: nepenonMcaHem nepemeHHbIX, BXOOSLLYX B CTPYKTYPY. HexoTopble Mpenyiou/Talor #CROAL30-
BaTb C/IOBO St ru ¢t Mpyn 0ObBARNEHN CTRYKTYP U GIIOBO Clas's npu oObsIBNEHN KIaccoB (KOTopble Mpefd- -
CTarnaoT CoOOW Te Xe CTPYKTYPbI, comepkalyie B cebe He TOMbkO nepemeHHbie, Ho 1 dyHKLmn). OBpamire '_
BHVMAHVE, YTO 11 OOLSIRNEHMS KIACCOB Takoke MOXHO UCTONB30BaTL GIIoBO Struct. :
Korpa Bbl MOG/VDKE MO3HAKOMUTECH C KMaccamm (HaumHast ¢ miaebl 17), Bbl Y3HAETe, YTO O3HAYAET CNIOBO
public,aTtacke cnoBaprivatenprotected. Eowm Bbl npuveHsere cnoso struct, no ymomia-
HtO mcroneayeTca crnoo public, aecwm class - cnoBo private. Haw coset: 4tobbl He MyTaTLes,
MOCTOSIHHO UCTIONB3YATE CJIOBO C 1a S S Mpu 0OLSIBNEHN KITAaCCOB M CTRYKTYP. _
Mo4emy B3 KIOHEBLIX COBA BIMOMHSIOT NMPaKTVHECKN OaHM 1 Te xe dyHkym? Cnoso St r u ¢ t nenonssosa-
JIocb elLie B s3blke C 11 BbIo OCTABMEHO 4191 TR0, YTOObI NMPOrpaMMbl, HaMMCaHHbIe Ha si3bike C, MOXHO BbUio
KOMIMIPOBATL C NMOMOLLIBO kKoMrvnsttopa C++. B a3bike C++ atomy crioBy a06aBi HEMHOO (PYHKLIVMOHA b
HOCTW, W Ternepb OHO MOHYTU MOEHTMHHO CioBy class. Ho, nockonbky Bbl SRISETECH I'IpOI'paMMVICTaMI/I Ha
C++ VICI'IOﬂb3yI/ITe npm HaMCaH CBOMX nporpaMM TONBKO CrioBO Clas s,
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[esa 10

Bbipa3ute cBom XenaHus

& sihoik 2naee...

YeM SIBIISTIOTCST BBIPKESHMS

3HAaKOMCTBO ¢ OCHOBHBIMM OTIepaTOpaMu
Jlornueckue BbIpaKEHUSI

OrleHKa 3Ha4eHud

CpaBHeHUe 3HaYeHUI

Hcnonp3oBaHre MaTeMaTHIeCKUX (QYHKITAIA

77

# & pOrpaMMbl 00padaThIBAIOT JaHHbBIE, U OOHUM W3 BUAOB TaKOW OOpabOTKM SIBJISIETCS BbI-
& [JOJIHEHUE PA3IMYHBIX BBIUMCICHUIA. YKa3zaHUE TMPOBECTU BBIMUCIICHUST (KOTOPOE 3aIlvChl-
BaeTcs B Bune opMyibl), B s3pike Visual C++ .NET HasweBaercs guipaxcenuem. Ecau BeI 3HAKOMBI
C 2JIEKTPOHHBIMM TabavLaMu (Hampumep, Excel), To HaBepHsIKa y:Ke MMEETe OITbIT MCIOIb30BaHUS
BbIPaKEHUI: KaXplii pa3, Habupast opMyJibl B siueiikax, Bbl HAOMPAIN BbIPAKEHUSI.
BbipaskeHusI IPUMEHSTIOTCS TSI TIOTydeHUs] HOBBIX JaHHBIX UCXONSI U3 YK€ MMEIOLIIMXCSI. Hanpu—
Mep, BBIPDKEHMSI MOXHO MCIIONBb30BaTh [UIsl BBYMCICHNUS TUIOIANN Kpyra, 00ObeMa BO3IYIIHOTO 1l1apa,
Beca TaHKa WIM TTPOBeCHUsI 60Jiee CIOXKHBIX BBIYMCIICHHI, CKaXKeM, TOIBEICHUS] UTOTOB TOJIOCOBAHMSI.

Moxwto an “Bopawarioca”?

Hcrnonb3oBaHue BbIpaKeHWIA MPOCTO HEOOXOMMMO TPW CO3IAHMU CEephe3HBIX Tporpamm. Ecmm
Bbl YMTAETE TJIABbI TIO TOPSIIKY, TO Y€ CTAIKUBAINCH C BBIPAKEHUSMH, BBIUMCISIOIIMMU TUIOLIAMb
KBajpaTa M IUtollaab Kpyra. HamprmMep, B ciemyroleii CTpoke, B3sToi M3 mporpamMmbl Circle Areal
(maBa 9), BbIUMCISIETCS TUIOLIAAb Kpyra UCXos U3 UH(OpMaly O 3HAUEHWH €ro pamuyca:

oCircle.dblAarea = PI * oCircle.dblRadius * ¢Circle.dblRadius;

YVYVVVYVY

BoIpaxeHns TakKe MCHOJB3YIOTCS IS TOTO, YTOOBI OMPEIEINTD, BBITOIHSIETCS JIA OIpeIe/ieHHOE
ycnoBue. Hampumep, eciii Hy>XKHO ONpeesInTh, JOCTUTHYT JI JIMMUT IO KPEIUTHOM KapTOYKe, CIeayeT
HaIMKcaTh BBIpaKeHME, KOTOpoe OyIeT CpaBHMBATh 3HAUCHME JIMMUTA C OCTATKOM JIEHET Ha CUeTe.

Ecym BBI XO0THTE CO3IaTh MPOrpaMMy, CIIOCOOHYIO Ha KaKKEe-TO peaibHbIe IEVCTBHSI, BaM 00SI3aTeIbHO
MPUIETCS MPUOETHYTH K IMTOMOILM BhIpaxkeHMiA. [TocMOTpUTe Ha BbIpaskeHVisl, TIPUBEIEHHbIC HITKE:

2 + 2
3.14159 * Radius * Radius
OcratokHaCuere < Jlumur

Kak Bugute, 6e3 MOMOIIM BbIPKEHWI BbI HE CMOXETe aXe CIOXUTh IBYX yurcet!

Tlhoctiste onehariopst

B Ta6n. 10.1 mpuBeneH CIMCOK M3 ISITU OIEPaTOPOB, HaMOOJee YacTO MCIOIb3yeMbIX MPU I0-
CTpOEHUU BbIpakeHUU. Onepamopom Ha3bIBaeTCsl MaTeMaTUYECKUl CUMBOJI, YKa3bIBAIOIIUI, KaKoe
JICiCTBYE HEOOXOOMMO IIPOM3BECTH I TONydeHusl pesy/brata. Hampumep, B BblpaxeHun 4+5
orepaTopoM OyAeT 3HaK +.
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Ta6nuua 10. 1. MaTtemaTuyeckue oneparopbl

Onepatop Mpumep BbinonHsemoe pencreue

* foo * bar  YwHOXaET QOHO WMCrO Ha apyroe. Harpuvep, 6*3 Gyner 18
foo / bar e ooHo wicnio Ha apyroe. Hanpuvep, 6/3 Gyaer 2

+ foo + bar Cymmimpyet aga wicna. Hanpumep, 6+3 Gyoet 9

- foo - bar  Ommmaer oT omHoro uvcia apyroe. Hanpumep, 6—3 Gyner 3

% foo % bar BosBpalliger octatok OT aeneHns apyx umcen. Hampuvep, 10%3 pact wicno
1, nockorbky 1073 6ynet 3 v ocrarok 1

BrluncneHue octaTka OT AeJE€HUSI YacTO UCIONb3YeTCs Al TOrO, YTOObI He MO3BOJUThH 3Haye-
HMSM BBIXOAMTDH M3 33JlaHHOTO Auana3zoHa. Hanpumep npeanosoXuM, 4YTO Bbl CO3[aeTe MPOrpaMmmy,
KOTopasi mepemelnaer GUrypky KocMU4eckoro Kopabisi BIOJb HUXHEN 4acTu dKpaHa (Kak B Urpe
Space Invaders, eciu Bbl ee Bumenu). s Toro 4ToOBl KOpaOiib, 3ajieTast 3a IpaBylO 4acThb 3KpaHa,
MOSIBJISLIICSL C JIEBOU CTOPOHBI, UCTIOJB3YiiTE OMepaTop BhIUKUCICHUSI OCTAaTKa OT AejeHus. JomycTum,
9KpaH MUMeeT B WMpUHY 10 eAMHUL U pOoS — 3TO No3uLus GUIypku Kopabiisl, TOTAa pe3yabTaT ome-
paiuu pos % 10 Bcerma Gynmet mpuHamiexaTh quana3oHy oT 0 1o 9, He3aBUCUMO OT TOTO, KaKoe
3HaueHUE MMeEEeT NepeMeHHas pos. Tenepb, Korna Kopadjb LOCTUraeT Mo3uuuu 9 (KpaiiHsasg crpa-
Ba), K ee 3HAYCHMIO MpUOaBIsIeTCsl 4YUCIO 1, 4TOOBI MEepeiTH B CASAYIOUIYI0 MO3ULIMIO (KOpadsib
MPOoTafaeT ¢ 9KpaHa), najuee MO3ULUs BBIYMCISIETCS KaK pe3ynbTaT BeIpaxeHus pos % 10, momy-
yaeM uucio 0, u Kopabib oToOpaxaercs: B mo3uuuu 0 (KpaiiHsist ciesa).

Dadee crodcrbie onehakiopst

OnepaTopsbl, moka3zaHHble B Ta0a. 10.2, HECKOJBKO CJIOXHEe, YeM OMepaTopbl, MPUBEACHHbIC B
Tab6a. 10.1. Ha naHHOM 3Tamne Bbl, HaBepHOEe, MOIIU Obl 000WTHCH U 6e3 HUX. Ho mo mepe mpuobpe-
TEHUS OMbITA CO3[JAHUS MPOTPaMM Bbl OLIEHUTE 3TU ONEPATOPhI MO TOCTOMHCTBY U C YIOBOJbCTBUEM
Oynmete MX MCMOJb30BaTh. HekoTopble U3 3TUX "CIOXHBIX" OMEPaTOPOB PAaCCMOTPEHBI HUXE B OT-
NeTbHBbIX pa3fenax 9Toil rasbl. (Bbl, HaBepHoe, moaymaete: "HeyXelu OHU HACTOJBKO CIOXHBIE,
4TO JUISl UX ONMMCAHMSI HYKHO BBIIEJSTH OTAE/NbHbIE pa3aensl?!™.}

Ta6nuua 10.2. OnepaTtopbl yBenuueHusl, yMeHbLLEHUs1 U cOBura

Onepatop Mpumep BbinonHsemoe pencreuve

++ too+t+, ++foo  Yeenwmenve. Jo6asnser WACo 1 K 3Ha4eHUIO aneMeHTa. Hanpuvep, ecim
nepeveHHast nAge UVeST 3HadeHvie 2, TO NXxJ1e BbINOSHEHVST onepaLym
nAge++ oHa Oyoer nvetb 3HaseHie 3. (Kctatm, ceBoe HasBaHMe Si3blK
C++ nonywn Griaropaps 3ToMy orieparopy.)

- foo--, --foo VYwetblenve. EO [JeiicTBYE MPOTVBOMONOKHO JEVICTBUIO  Oreparopa
yBENMHEHNs. Hanpumep, eciiv nepeveHHas @ UMEET 3HadseHvie 2, rocne
BbINO/HEHS OnepaLym & —— oHa OydeT nvietb 3HaseHve 1

> foo >> par Copur paspsina BrpaBo. Bepaxervie foo >> bar BO3BpalLLAeT ToT Xe
pesynstar, 4to n BoipaxeHve foo/2bar. Bbanee nopgpobHo 3TOT
orieparop onMcaH HYbKke B rTaBe

<< feo << par Copvr paspsiga Beso. B0 aeiicTerie MpoTVBOMONONHO OSMCTBUIO oreparopa
>>. Baree noapobHYIo MHPOPMALIO Bbl HAOETE farnee B iaBe
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Onepatop ++

DTOT onepaTop He TaK IPOCT, KaK MOXeT BHa4Yale IMOKA3aThCsl, TIOCKOJIbKY CTETleHb YBe-
JIMYEHMST 3aBUCUT OT TUIA TEPEeMEHHOM, 3HaueHHUe KOTOpOil yBenmuuBaercs. Harmpumep,
€CJIM Y Bac eCTh yKa3aTellb Ha repeMeHHyo foo 1 3HayeHue mepeMeHHO foo 3aHMMaeT
yeTbIpe GaiiTa, TO ONepaTop yBEMYEHUs], IPUMEHEHHBIN K yxazareito, YBEJIUUUT ero 3Ha-
YeHre Ha YKCIIO 4. TOCKOJIBLKY MMEHHO B 3TOM Clydae yKas3aTellb OyJIeT CChUIAaThCs Ha
crienyoniee 3HaYeHNe TocIe 3HadyeHMsI TepeMeHHol foo. CroxHoBaro, He Tak ym? bo-
Jiee IeTaTbHYI0 MHGOPMALMIO 00 YKa3aTessiX Bbl MOXeTe HaiiTh B miaBe 13.

Ectp n1Ba ciocoba ucrons3oBaHus oreparopa ++. Ero MoxHo HaOpaTh Wiy mepen MMeHeM Iie-
PEMEHHOIA: + +baxr, WM Moche: oaz++.

HabpaB ++bar, Bbl JaeTe yKazaHWe BHavale YBEJIMUMTh 3HAYE€HUE TMEpeMeHHOi bar. a 3atem
€ro UCIoJb30BaTh. PaccMOTpUM 3T0 Ha TaKOM MpHUMepe:
ir.t bar = 1
Console: WriteLine(+-bar.TolString(})):

B sTOoM cilyyae 3HaueHMe MepeMeHHON bar OyaeT yBelMueHO Ha yucio 1, U Ha 3KkpaHe OyneT
0TOOpaXkeHO YrcIo 2 (HOBOE 3HAYeHHWe MepeMeHHOM bar).

Hanporus, eciu Bbl HaGepete bar++, 3HaYeHMe 3TOI MepeMeHHOI BHavase OyieT 00paboTaHo,
a 3aTeM YBEIUYeHOo. Hanpumep:
int bar =- 1;
cout << bar++;

B 3TOM Cilyyae 3HaueHMe TepeMeHHOM bar OyleT yBelMueHO Ha eIMHMILYy, HO Ha 3KpaHe Oymer
OTOOpAXEHO ce cTapoe 3HaueHue (Yucio !), TIOCKOJBKY YBEIMYEHUE MPOMCXOAUT IMOCie OToOpaxe-
HUsI 3HaYeHUs TiepeMeHHOM. (B mepBoM mpuMepe ISl OTOOpaXkeHUsT 3HAYEHUsI UCTIONIb30BaH YIpaB-
JISIeMbIiA KOIT, @ BO BTOPOM — CTapblii HEynpassemblid koa C++.)

Oneparop ++ 4acTo MCTONB3YeTCsl B LIMKIIAX Uil OTcUeTa Kojmdectsa urepainii. (Bam 3to He-
nousitHO? He mepexxuBaiite. D11 BOIPOCH MTOAPOOHO 00CyXnaroTcs B miase 11.)

OrnepaTop -- paboTaeT IO TOMY K¢ MPUHIMITY, 9YTO0 W ++, ¢ TOM JIMIIb pa3HMIIEN, 4TO OH
YMEHbIIIAeT 3HaYeHus1 MnepeMeHHbIX Ha enuHully. (Hy xopoio, He Bcerna Ha enuHully. B HeKoTopbIx
clTyyasix, HarpyuMmep Tipu paboTe ¢ yKasaTeJsiMU, 3HaueHUe MOXKET YMEHbIIIAaThCsl Oojiee yeM Ha eu-
Huiry. Ho B OCHOBHOM 3HaueHHe yMEHbBIIIAeTCSl MIMEHHO Ha uucio 1. Y!)

Onepatop »

Oneparop caBura odeHb MOJIe3eH TpU paboTe ¢ ABOMYHBIMU YKCIAaMUA. BOT HEKOTOphIE MpuMe-
PBI €10 MCTIOTb30BAHMS:

16 >> 1 Bo3BpallaeT YUCIo §;

16 >> 2 BO3Bpallaer Yucio 4;

16 >> BO3BpAIllaeT YKCIO 2;

15 >> BO3BpalllaeT Yucjo 7;

15 >> BO3BpaIIaeT YKCIIO 3.

N — W

JIna mommydeHust pesysibTata MepBoe YMCIO TPEACTABISIETCS] B IBOMYHOM BUIE, a 3aTeM BCe OWTBI
CIBUTAIOTCS BIPABO HA KOJMYECTBO MO3MLMIA, YKA3aHHOE BTOPbIM YMCIIOM. O6paTme BHUMaHME,
YTO TMPM CAEMTE OUTOB BIPABO UMCJIO YMEHBIIACTCSI.

JIns BHeceHHUsT SICHOCTM PacCMOTpUM JIeiiCTBME orepaTtopa capura moapobHee. Yucno 16, Ha-
TpyUMep, B TBOMYHOM BUIIE BBIIJISIUT TaK:

10000
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Ecau caBuHyTh Bce OMTBI BIPaBO Ha ONHY MO3ULUIO, MOJYYUM YUCIO
01000

B HecATHYHOI CHUCTEME 3TO YMCIO COOTBETCTBYET YMCIy 8, MOITOMY BbipaxeHue 16 >> 1
IACT 4YUCIOo 8.
Paccmorpum apyroit mpumep. Yucino 15 B ABOMYHON cHUCTeMe CUMCIEHUS BBITJISIIUT TaK:

ol11tLl1
[MosToMy pesyabTaroMm omepauuu 15 >> 2 Oyaer yucio
000 11

B nccaTHHHON cucteMe eMy COOTBETCTBYET YMCIIO 3.

Onepartop  «

Hwuxe npuBeneHbl npuMepsl UCMOJAb30BaHUs oneparopa <<.

-

1% << 1 Bo3Bpamaer 4ucio 32;
16 << 2 BosBpaiaer uucio 60.

Ecnu monyyaeMoe 4uCiIO MpeBbllIaeT MAKXCHMAIBHG TOMYCTUMOE 3HayeHUe NEPEMEHHOR, caBuU-
raemble BJeBO OUTHl oOpesarorcsi. Hampumep, eciu st 3HaYeHUsI MEPEMEHHOU 3ape3epBUPOBAHO
TOJILKO § OUT MaMsITU M Bbl CIBUIaeTe UCXONHOE 3HaYeHME Ha § OUT BJIEBO, TO B pe3yJbTaTe IMOJy-
yute yrciao 0 (HyJab). DTO MPOU30iiAET MOTOMY, YTO BCE€ OUTHI MCXOJHOIO 3HAYEHMSI ObUIM CABUHY-
Thl 32 Ipefesibl MepeMeHHON U oOpe3aHbl.

O6paTute BHMMaHue, yTo omnepatop << BBINISIAUT TOYHO TaK Xe€, KaKk CUMBOJbI <<, UCIOIb3ye-
Mble BMecTe ¢ KoMaHnoit cout. (HamomMHuM, uyTto cout sBasieTcsl HeynpasisieMblM OINEPaTOpPOM
sa3bika C++, KOTOpBIN MCIONb3yeTCsl ISl OTOOpaXeHUs1 JaHHbIX Ha 3KpaHe.) Eciu Bbl momnbiTaeTech
HCTOAB30BaTh QNCPATOP Cout st oToOpaxXKeHUsl pe3yibTaTa BbITIOJHEHUS ONepaluu CIBUTa Biie-
BO, €I'0 cuMBoIbl << OyIyT UMETh MPUOPUTET MEpes TAKMMM K€ CUMBOJAMM orepaTopa CHABMIa, U3-
3a yero Oyner oToOpaxkeH He TOT pe3yJibTaT, KOTOPbII BaM HYyXXeH (IeJ0 B TOM, YTO BbIpaXeHUsl 00-
pabaTbiBalOTCS clieBa HampaBo M kKoMmaHaa cout << OymeT oOpaboTaHa MepBoOii).

[Toatomy, eciau BaM HYXHO OTOOpPasuThb Pe3yJbTaT BBHINOJIHEHHUs ONepaluu CABUIa BIE€BO, BO3b-
MUTE 3TO BbIpaXX€HHE B CKOOKM:

cout « (16 << 2) << endl;

Uchruna u nonco Eroeuneckux Gotpamennax

Bce paccMoTpeHHBIE paHee OIepaTOpPhl UCIIOIb3YIOTCSI B BBIPAXXEHUSX IS BBIYMCICHMUSI KaKOIO-
TO OIpeneJeHHOro pesyiabTaTa. Hampumep Bbl BUAEIM, KaK MCIIOJIb3YETCS OIEPATOP YMHOXEHUS
JUIS BBIYMCJIEHUS TUTIOLIAAM Kpyra, €ClIi M3BECTHO 3HAayeHHUE €r0o pamuyca.

Tenepb Xe Bbl IMO3HAKOMUTECh C JIOTMYECKUMU BbIpakeHUsIMU. Jloeuueckue eviparceHus WC-
MOJIB3YIOTCS HE UISI BBIYMCJEHMSI KAKOrO-TO KOHKDPETHOTO pe3ysbTaTa, a JJjIsi OMpeacIeHUS] JIOXKHO-
CTU WJIA UCTUHHOCTHU MPOBEPSIEMOTO yCIOBUS.

[ lanmpumep. BAC MOTYT MHTEepecoBaTh Takue Bompochkl: "JItoOUT 1u oHa MeHs?", “EcTs I neHbru
na moeMm cyete?"” mim "Haxan au monb3oBatenb knasumy Enter?”. IToutw Bcerma, Korga HyXHO TIO-
JIYUYUTb OTBET Ha BOIIPOC O BBINOJHEHHUHU KaKOro-To YCJIOBMUsA, MCIIOJb3YIOTCS JIOTUMYECKHUE BbIpaXe-
HUs. 06bl‘-lHO B Iporpammax I/lCTI/lH_HOCTb yCJ'lOBI/lI\/)l MPOBEPSAECTCA B BbIPAXKCHUAX, HOZLOGH])IX 9TOMY:
"Eciu nposepsieMoe yciioBue HCTHHHQ. BBIIIOJHUTE BOT 3TOT HA0Op MHCTPYKLIMIA".

Ecnu normyeckoe BbIpaxkeHUE BO3BpalllaeT HYJIeBOE 3HAaYeHUE, MPOBEPSIEeMOe YCIOBUE CYUTAETCS
JIOXHBIM (T.€. OHO He BbINOJHseTcs1). Ecau Bo3BpalllaeMoe 3HauyeHUEe OTIIMYHO OT HYJIEBOIO, YCJIO-
RHC CUMTAETCS] UCTUHHBIM (OHO BBIMOJHSIETCS).
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B si3pike C++ nlormyeckue BbIpaKeHUs UCTIONB3YIOTCS HACTOJIBKO YacTo, YTO JUIS TIpeACTaBiie-
HUYSI BO3BpAILlAEMbIX UMM PE3YJIbTATOB TPEIYCMOTPEH JaXke OTAETbHBIM TUI JaHHBIX: nool. Y 3T0-
IO TUIA JAaHHBIX €CThb TOJBKO JBa 3HAUCHMS, JUIsI TIPEACTABICHUSI KOTOPBIX CIELUAIbHO 3ape3epBU-
poBaHbBI ABa KmoueBbIX cioBa: true (Mcruna) u false (Jloxs).

B Ta6n. 10.3 paccMOTpeHbI OrepaTopbl, KOTOpPbIE WCIONB3YIOTCS B JIOTUYECKUX BBIPAXKEHMSIX.
Otcrona pOMCXOIUT UX Ha3BaHUE: 102udeckue onepamopsl. B cnemytonieit [nase onucaHo, Kak Jio-
TMYECKHUE OTIepaTOpbl MOTYT MCITOIb30BAThCS IS OTPENesIeHUsT YCJIOBU, MPOBEPSIEMBIX YCIIOBHBIMU
oriepatopamu (TaKMMU, HarpuMep, Kak ornepaTtop 1if).

Ta6auua 10.3. Onepatopbl cpaBHeHUs1 (MK NOrMYECKMEe onepaTopbl)

Onepatop MMpumep ucnonb3oBaHus BobinonHsemoe peicrteue

> foo > par Borbie Yem. BosBpalligeT Slornyeckoe 3HadeHue true, ecnm
3Ha4eHVe cnesa GonblLie 3Ha4eHVs cnpasa. Hanpuvep:
3 > 5 BoaBpawaer 3HaueHne false;

3 > 1 BO3BpallgeT 3HadeHne true;
3 > 3 BosBpawget 3HaueHve fals e, NOCKONLXY TPM PaBHO
TPEM, HO He BorblLe

>= foo >= par Bonblie wim pasHo. BosBpallgeT normyeckoe sHadeHre true,
€C/IM 3Ha4eHVie crieBa GosbLLE 3HAYEHVIS CrPaBa Wi PaBHO eMy.
Hanpumep:

3 >= 5 posspalliget 3HaueHe false;
3 >= 1 BO3BpALLAET 3HaueHre true;

3 >= 3 BosBpalLigeT 3HaueHve true, Nockonbky TPY PaBHO
Tpem

< foo < bar MeHblue yem. BosBpalligeT JIorMyeckoe 3HadeHve true, ecim
3HAYEHME CrIEBA MEHbLLIE 3HAYEHMS cnpasa. Hanpyvep:
3 < 5 BosBpaLLgeT 3HadeHre true;
3 < 1 BosBpawger 3HadeHne false;
3 < 3 BosBpalLgeT 3Ha4eHue false

<= foo <= bar MeHblLe wmn paesHO. Bo3BpaLLIBET NOMMHECKOE 3HaYeHe true,
€CMN 3HAYEHVE CNEBA MEHbLLE 3HAYEHVss CrpaBa WM PaBHO
emy. Hanpuwvep:

3 <= 5 Bo3BpalLLigeT 3HaueHve true;
3 <= 1 BosBepalligeT 3HaueHve false;
3 <= 3 Bo3BpalligeT 3HaueHne true
== foo == bar PaBeHCTBO. Bo3BpalligeT norvyeckoe 3HadeHve true, ecnm

3HaueHMe CIIEBa PABHO 3HaueHVIo cripasa. Harpumep:

1 == 2 Bo3Bpawger 3HayeHne false;
1 == 1 BO3BpaLLaeT 3HayeHe true
1= foo != bar He paBHO. Bo3Bpallger flormyeckoe 3HadeHwe true, ecm

3HauEHVe CrIeBa He PaBHO 3HAuEHVIo cripasa. Hanpuvep:
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OkoH4YaHueTabn.10.3

Onepatop  [pumep ucnonb3oBaHus BuinonHsemoe pencrene

1 = 2 BosBpawger 3HaveHe true;

1 1= 1 BosspalgeT 3HadeHne false

! [ oo He. Tpebyer 3HadeHse TOMBKO OOHOMO aprymedta. Eom
aPryMEHT MMEST 3HadeHre true, oreparop BO3BpaALLAET
3HaueHre false. Ecom aprymeHT mveet sHaueHe false,
OrepaTop Bo3BpALLIGET 3HaveHve tru e . Hampuviep:

! 1 BosBpawgeT 3HadeHe false;
I'O BO3BpALLGET 3Ha4eHe tru e

&k foo && par Jlorvueckoe . BosBpalllgeT 3HadeHue true ToNmbko B TOM
C/ydae, €Q/M  3HAYeHMI0 CMpaBa M 3HAYeHUIo  Criesa
COOTBETCTBYIOT 3Ha4eHus £ rue, Hanpuvep:

1 &% 1 BOBBpALLGET 3HaueHMe true;
O && 1 BosBpawger 3HadeHre false;

VCTIONE3YETCsI B BbipadkeHsiX  Haropobve:  “Ecan ectb
BO3MOXHOCTb && ecTb xenaHve, Toraa ..."

I foo 11 bar Jlormyeckoe W, BosspalLigeT 3HadeHvie tru e B Crydae, ecim

XOTs Obl QOHOMY U3 MPOBEPSIEMbIX 3HAYEHW COOTBETCTBYET
3Haderve tru e . Hampuvep:

1] |0 Bosspapger sHaverre true;

1 |{ 1lposBpallper 3HaseHre true;
O M ( BosspallgeT 3Ha4enve false

Onepariop nrucloenus

Orneparop MPHUCBOSHUS {=) MCTIONB3YeTCsl B TeX CIydasx, KOraa HeoOXOIMMO TIPHUCBOMTH 3Haue-
HMe KaKoi-HUOyIb MepeMeHHoM. Harpumep, ecii Hy>XXHO COXpaHUTh BXOMAILYIO MHMOPMALIUIO WX
BBIYUCIICHHBIN pe3ynbTar. C oreparopoM TMPUCBOEHUSI Bbl YK€ BCTpeYalMCh paHee W BUIENW, Ha-
MNpUMED, B TAKOU CTPOKE:

fltArea = PI * fltRadius * fltRadius;

Korma rnpoucxoaut mprucBoeHUe 3HAYeHUs!, TO 3HAYCHKE, BBIYMCIISIEMOE PACIIONIOKEHHBIM CIpa-
Ba OT 3HAaKa PABEHCTBA BbIPAXKEHUEM, TPUCBAMBAETCSI TIEPEMEHHOM, yKa3aHHOM clieBa OT 3HaKa pa-
BEHCTBA (=).

Ornepatop MpUCBOEHUSI MOXKHO HCIIONB30BaTh HECKOIBKO Pa3 B OMHOM U TOM ke BblpakeHuu. Ha-
TIpUMEp, B TIPUBEACHHOM HIDKe Kozie 3HaueHue () (HyJib) MprUCBaUBAETCs CPa3y HECKOIBKAM TIePEMEHHBIM:
a=b=c¢c=0;

H, o
e HCDCMCHHOI/I MOXHO TIPUCBOUTD TOJIBKO 3HAYCHME TOT'O XK€ TUIIA, YTO U CaMa INCPEMEH-

Hasl, WIX TUIA, KOTOPhIA MOXET ObITh aBTOMATUYECKN IPeoOpa3oBaH K TUITY MepeMeH-
Hoit. TIpogeMOHCTpHpYeM 3TO Ha TAKOM TMpUMeEpe:

int a = 10;
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O1mMOKHY 371eCh HET, IMOCKOJIbKY MPUCBAaMBAeMOe 3HAUCHWE MMEET TOT K€ THII, KOTOPBIiA
OOBSBJICH I TIEPEMEHHOM.
A BOT B CJIEAYIOIIEH CTPOKE COMECPXKUTCS OLINOKA:

int a = "Sasha";

[lepemeHHast a MOXeT TIPUHUMATH TOJBKO YMCIIOBBIE 3HAYeHUsI TUTIA integer (int). B TO Bpemst
KaK TIpeATIPUHUMAETCS TTOTIBITKA MPUCBOUTH €ii TeKcToBoe 3HaueHue Sasha. Komrmsatop C++ Oy-

JE€T C 9TUM HE COIIacCH,

He nyraiiTe onepaTtop npucBoeHus C onepaTtopomM paBeHCTBa
O6par/Te BHMAHVIE, HTO JIOMVHECKW OMNEPATOP PABEHCTBA == OTIIMHAETCA OT oreparopa nprcsoeHns =. One-

pATOpP MPVCBOSHIS (=) MPVICBAVBAET MEPEMEHHOV, YKa3aHHOM CIEBa, 3HaueHVie, PacTioNokeHHoe crpasa. One-

paTop [PaBeHCTBA {==) NPOBEPSIET, COBMAIAET JIN 3HA4EHVIE, PACTIONIOKEHHOE CTIEBA, CO 3HAYEHMEM, Pacriono-
EHHbIM CMpaBa, HO NP 3TOM HY OJIHO U3 3Ha4EHMIA He aMEHsIETCS. VIcnonks30BaHyie oreparopa = B TeX Mec-
TaX, e NMoppasyMeBaeTCst MCTOMb30BaHVE OMepaTopa ==, SRMFETCS A0BOSBHO [PACTPOCTPAHEHHON OLLIMOKONA,
CrNOCOBHOI MOBEHb 38 COO0I Cepbe3HbIE MPOOTEMBI.

Harpyivep, B pesyrstate BoINonHeHVs MPMBEOEHHOMO HYDKE KOOA NEPEMEHHOM a Beeraa OyaeT nprceansarscs
3HayeHve 2. 310 ByAET NPOVCXOOMTL MOTOMY, HTO NP MPOBEPKE YCNOBYIS orepaTopa 1 £repemMeHHon a npu-
CBAVIBAETCS 3HaueHre 1, a MOoCKombKky Yy 1 COOTBETCTBYET JIOMMHECKOE 3HaYeHVe tru e, MHCTPYKUMS ye-

. noBHOro oriepatopaa = a + 1 GyOeT BbINOMHATHCS:

if (a = 1)

a=a+ I;
COBepLLIeHHO MHa4ye BbINOSHAETCA KOA, NOKa3aHHbIN HWXe, MOCKOJIbKY B 9TOM Cllydae 3Ha4deHune nepeMeHHon a
N3MEHAETCA TOJIbKO Npu yCNOBUK, HYTO OHO PaBHO eauHuULE:

if @a = 1)

a=a+ 1
Y10Obl HE OLMOUTLCA U ObITb TOYHO YBEPEHHbIM, 4YTO 3Ha4YeHua 6y,D,yT CpaBHMBATLCA, a He NnpucBaMBaTbCA, .
MOXHO MOCTYNWTL CleayoLyM 06pa3oM. Ecrv HyXHO CPaBHUTL 3HAYEHNE NEPEMEHHOM C KaKMM-TO YMCSIOM Ui

KakVIM-TO NOCTOSHHBIM 3HAYEHUEM, YKaXUTE ero NepebM, a 3aTeM HaGepuTe 3HAKW PABEHCTBA W Ha3BaHUe Me-
peMeHHON. Tak, BMECTO Kofa

a =a +

Jif (@ = 1)
1;

HabepuTe Kop,
if (1 == a)
a=a-+t I

Oba ¢pparmeHTa 6yayT pabotartb 0AMHakoBO. OOHAKO Bbl MOXETE C/ydHaliHO MPOMYCTUTL OAMH 3HAaK PaBEHCTBA U

;- HabpaTb Kof,

if 1 = a)
a=a+ 1

: ~ B a10M Cy4ae KOMMMIATOP BbIJACT CooOLLgHNe 00 oLwvbke. TakiM 06pas3oM Bbl PUCKYETE MOSY4MTb TOSIbKO CUH-
i TaKCMYECKyo OLLIMGKY (koTopas cpasy ke GyaeT obHapyXeHa), BMECTO JIOMMHYECKON OLLIMOKM, HATU KOTOPYIO He TaK -

MPOCTO M KOTOpasi MOXET OKa3aTbCsi HE Takomn Yy 6e306uaHOn. Kcrarw, owmBo4HOE VCToNb30BaHme oneparopa .

- MPMCBOEHIS BMECTO OMepaTopa PaBeHCTBa HACTONLKO PACMPOCTPAHEHO, YTO BO BCEX CMOPHbIX CyHasix MpemyCMoT-

"+ PEHO EHEPUPOBAHIE MPELYTPEXIEHNA KOMMANATOPOM. 03TOMY CTapaiiTech He OCTaBMsTb 6€3 BHUMAHMS MOsB-
: NISIOWMECS NPEOYNPEXAEHUS - 3TO MOMOXET BaM CIKOHOMMTbL BPEMS M YCUIUS MPW OT/IaAKE MPOrpaMMbl.
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Bee od oneparopax

JIOBOJIBHO 4YacTO BO3HMKAET HEOOXOOMMOCTh COBEPIIWTH KAKOE-TO NEHCTBHE B OTHOLICHHE
TOJIbKO OfHOI TepeMmeHHoi. Hampumep, Hy:KHO TpUOaBUTH KAaKOe-TO YKMCJIO K OOILEed cymme Win
YMHOXWTb 3HAUEHUE HA KaKyIO-TO KOHCTaHTY.

KoneuHo, 3T0 MOXHO cefiaTh, HAOpaB BhIpaXXEHME HAIIOI00KMe TaKOTo:

oo = foo * 3;
bar = bar + 2;

OpnHako C-++ mpemiaraeT IUisl TAKMX CITydaeB HAbOp CHelMabHbIX OIepaTopoB MPUCBOEHUSI, KO-
TOpbIE OJHOBPEMEHHO 00padaThIBAIOT 3HAYCHUE MEPEMEHHOM W TMPUCBAMBAIOT €l TOJYYEHHBIM pe-
3y/bTaT. BbIpaxxeHWs] ¢ TaKUMU orepatopamul 0oJiee JJaKOHWYHbl M HamIsiAHBL. PaGoTaloT oHu 1o
clemyroneMy IpUHLUITY. BelpakeHue, Haromooue

foo = foo operator bar;
MOYXHO 3aMEHUTb SKBUBAJIEHTHBIM €MY BbIpaXKeHUEM
foo operator bar;
Hanpumep, BMecTo BbIpakeHUsT
b=b + 1;
MOXHO Habparb
c += 1;

B 1a6n. 10.4 mpuBeneH CHMCOK BCeX CIEIMAIbHBIX ONEpaTOPOB IIPHCBOSHUST W OMMCAHbI BBITOJ-
HSIEMbIEe MU JICHCTBUS.

Ta6nuua10.4.CneunanbHbleonepaTopbiNnpPUCBOeHUs

Onepatop [MMpumep BbinonHsemoe pencreve

A= foo += bar [oGaenseT 3HaveHve, ykasaHHOE CrpaBa, K 3HAYEHWIO MNEePEeMEHHON,
yKasaHHoW crieBa. Hanpumep, 4tobbl 406aBUTL K 3HAYEHUIO NEPEMEHHOMN
f 0 0 4MCno 3, HabepuTe

foo += 3;
= foo -= pbar OTHMMaeT OT 3HaYeHUs MEPEMEHHOM, YKa3aHHOW CneBa, 3HauveHue,

ykazaHHoe crnpasa. Hanpumep, 4To0bl BbIMECTb U3 3HAYEHUSA NEPEMEHHOI
focuncno 3, Habepute

foo -= 3;

r = foo *= bar  YuHoxaeT 3HAYeHVWe MEePEMEHHON, YKA3aHHOW CrieBa, Ha 3HAYeHue,
yKasaHHoe cripasa. Hanpumep, 4ToGbl yMHOXWTbL 3HAUEHNE NEPEMEHHON
fooHaucno 3, Habepute

foo *= 3;

/= foo /= par JenuT 3Ha4eH/e NnepeMEeHHON, YKasaHHOM CrieBa, Ha 3HayeHue, YKasaHHoe
cnpaBa. Harpuivep, 4tobbl pasneimTb 3HadeHe nepemMeHHoln foc Ha
uneno 3, Habepyre
foo /= 3;
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OkoHyYyaHneTabn. 10.4

Onepatop MMpumep BbinonHsemoe pevicTtemne

3= foc %= bar  [puceaeaeT nNepemeHHON, YKA3aHHOM ClieBa, OCTATOK, MOMYaeMbid B
pesynsrare OeneHVs ICXOOHOMo 3HaYeHV STOM MEPEMEHHON HA 3HAYEHVIE,
yKazaHHoe cripasa. Hanpuvep, uyrobbl npucBOMTL MepemeHoli foo
OCTaToK, NoSy4aeMbli My JeneHm ee 3HadeHna Ha wicrnio 10, Habepure

foo %= 10;

<<= foo <<= bar BbINQ/HAET COBUr BNEBO 3Ha4YeHVst MEPEeMEHHOW, Yka3aHHOW Crieea, Ha
4nCrio GUTOB, PaBHOE 3HAYEHMIIO, YKA3AHHOMY CripaBa. Hanpumvep, HTobbl
COBVHYTL 3Ha4eHVe nepemerHoin f o 0 Ha aBa GuTa Breso, HabepuTe

foo <<= 2;

>>= foo >>= bar BbinonHser copur BNpaBo 3HaYeHVsi MEPEMEHHON, YKa3aHHOWM CrieBa, Ha
4ncrio BGUTOB, PaBHOE 3HAYEHMIO, YKA3aHHOMY cripaea. Hampumep, HTobbl
CABVHYTL 3HaYeHVie nepemerHoli £ oo Ha aga Gura Bnpaso, Habepure
foo >>= 2;

&= foo &= bar BoinonHeHvie MopaspsioHon onepalyt M ¢ MPYCBOEHVEM  MOMyHEHHOMO
pesyrsrara rnepeMeHHoN, yKasaHHOM crnesa. Hanprmep, ecnv nepemerHas
foo wmveer 3HaueHve 10, TO B pe3ybrate BbiMOSHEHVS CEOyIOLLErO
BbIpaKeHs el ByOeT NMPYICBOEHO 3Ha4eHme 2

foo &= 2;

= foo |= bar BbironHeHve nopaspsiaHon oriepauy WA ¢ nprceoeHreM  MOTyHEHHOro
pe3ynsTara rnepeMeHHoN, YKasaHHoM cresa. Hanmpumep, ecnm nepemeHHas
foo mmeer 3HadeHre 10, TO B pe3ynbTare BbINOSHEHVSI CIIEOYIOLLErO
BbIPaXKEHMS €1 ByOeT NMprcBoeHo 3HaveHve 11

foo |= 1;
bar BoinonHervie  nopaspsoHoi  onepauwm  ICKIIOHUTEIBHOE WIN ¢
MPVICBOEHVEM TMO/YHEHHOMO PE3yNbTara NEPEMEHHON, YKas3aHHOW Criesa.

Hanpumep, ecrin nepeverHas foo mveer 3Hadsenre 10, TO B pesynbtare
BbINOSHEHMA CNEYIOLLIErO BbIpadkeH/st eli OyaeT MpricBOEHO 3HaqeHvie 8:

=

= foo

~

foo = 2;

Pa6orta c outamu

JI1s1 coXpaHeHMsS] OMHOTO YKCJa MCIIOJIb3YETCST HEKOTOPOE KOJIMUYecTBO O6uTOoB. Hampumep, mans
yucia Tuna integer (int) Beygensercs 32 6urta mamsatu. KonmmyecTBo OMTOB, BBIIEISIEMBIX IS Te-
PEMEHHOI1, onpeae/IsieT MAaKCUMaIbHOE 3HAYEHHE, KOTOPOE OHA MOXET IIPUHSTh.

JIJis TOTUYEeCKUX MEePEMEHHBIX, HECMOTPS Ha TO YTO OHM MOTYT MPWHUMATh TOJbKO [Ba 3Haye-
HUSA — true U f£alse,00bIYHO BHIOENSICTCS CTOJBKO X€ MaMSTH, CKOJbKO M IS YUCJIOBBIX Iepe-
MEHHBIX. JlomycTUM, BaM HYXXHO COXPaHUTh U 0OpaboTaTh OOJbIIOE KOJUYECTBO JOTMYECKUX 3HA-
YeHUii. B aTOM cityyae BB MOXeTe B 3HAUUTEIbHON CTENEHM ONITMMU3UPOBATh MCIIOJb30BaHUE Ta-
MSTH, €CJIU AJIS MPEeACTaBIeHUs] OMHOTO JIOTUYECKOTO 3HAUYEHMs OyleTe MCI0Jb30BaTh TOJbKO OIUH
OUT MaMATH (BMECTO OOBIYHBIX 32 OMTOB).

HampuMmep mpeactaBum, 4To co3naBaeMast IporpaMma J0JKHA COXPaHUTh M 00paboTaTh pe3ysibTa-
Thl onpoca 10 000 pecrioHIEHTOB, KaXIOMy U3 KOTOPbIX OyzeT 3agaHo 32 Bompoca, TpeOyIoIIUX OTBe-
Ta "HeT" wm "ma". Ecnm BB MCIonb3yeTe IS 3TOTO OOBIYHBIC JIOTMYECKHME 3HAUEHUS, VI KOTOPHIX
MaMSITU HYXKHO CTOJIBKO K€, CKOJIbKO /IS TPEACTaBIeHUsI OOBIYHBIX YUCE], IPOrpaMMa MmoTpedyeT Ms
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CBOETO BBITIOJIHEHUSI CTOJIBKO TaMSITH, CKOJIBKO HYKHO mist mpenctaBiaeHust 10 000 x 32 (320 000) yu-
cell. DTo naxe OOMbUIUN O0BEM MaMSITH, YEM UMEIU HEKOTOpPbIe MepBble KOMIbIOTEPHI!

Ecnu Xe u1st coxpaHeHMsT OTHOTO OTBETa BBl OylIeTe MCITOJIb30BaTh TOJBKO ONWH OWT, CUTyarus
MeHseTCs KapAWHAJIbHBIM 00pa3oM. JEACTBUTENBHO, eciM OTBETA MOXET OBITh TONLKO ABa, 0 MOX-
HO WCTIOJIb30BaTh JUIS TPEICTAaBICHUS] OTPUIATEIBHOTO OTBETa, a | — I ToJloXuTtenpHoro. Torma
HYJICBOI OUT YKMCJia MOXHO HMCIOJb30BaTh ISl XpaHeHUs MHGoOpManuu o6 OTBeTe Ha MEPBBIA BO-
mpoc, TepBblii BUT — w1 XpaHeHUsT WHGOPMAITMU 06 OTBETE Ha BTOPOM BOMPOC U T.A. (HyMeparus
OUTOB HAuMHAeTCsI ¢ HyJeBoro). Takum oOpa3om, Kaxjaasi 4MCJIOBas TepeMeHHash MOXET XPaHUTh
naHHBIe 00 OTBeTe Ha 32 BoIllpoca (Tak KaK B €¢ pacIopsiDKeHHMHU ecTh 32 OMTa MmaMsITH) M Ballla Mpo-
rpaMma yxe OyaeT TpeOGoBaTh IJisi CBOETO BBHIMOJTHEHUs MaMsiTh B 00beMe, HEOOXONMMOM ISl Xpa-
wenust 10 000 yrcen. DKOHOMUS CyIIeCTBEHHast, He Tak Jin?

Ecnu BB ucnosnb3yere yucia UMEHHO TaKUM O0Opa3oM, 3TO HA3bIBAETCSI CO3JAaHUEM OUMOBbIX NO-
aeti. B ra6n. 10.5 onmcaHbl omepaTopbl, KOTOPBIE MO3BOJISIOT 00pabaThIBaTh 3HAYEHUST TIEPEMEHHBIX
Ha ypoBHe OUTOB (B Tabiuile oOpabaThbiBaeMble 3HAUEHUsI U TIOJydaeMble Pe3yJbTaThl MpeAcTaBiie-
HBI B IBOUYHOM BUIIE).

Ta6nuua 10.5. MoOutoBbIE onepaTopbl

Onepatop [MMpumep BoinonHsemoe pencreue

- ~ fo0 Mo6urtoBoe HE. Hyrm MeHsioTest Ha eayH1LBl U HaoOopOoT. Hanpumvep:
~1011 jact 0100

<< foo << bpar COpvr BNEBO Ha YKa3aHHOE KOSIMHECTBO OMTOB. Hanpumep:

1011 « 2 pact 1100
(cm. Tacke Tadn. 10.2)
» foo >> bar Copvr BrpaBo Ha yKasaHHoe KorMHecTBo GuToB. Harpumvep:
1011 » 2 AacT 0010
(cm. Tarcke Tabn. 10.2)

& foo & bar Mo6utosoe W. Ecm 6GuTy B 3HayeHuM cnesa v GUTY Mop, TeM Xe HOMEPOM B
3Ha4YeHWM CrpaBa COOTBETCTBYET efyHMLA, BO3BPALLAeTCs eavHmLa. Bo Boex
OCTa/IbHbIX CyHasix BO3BPALLLRETCS Hymb. Hanpumvep:
1011 & 1010aacT 1010

foo | bar Mobutosoe WJIN. Ecnm GuTy B 3HaueHwWM crneBa wiam GUTYy Mo, Tem Xe
HOMEPOM B 3HAYEHWW CrpaBa COOTBETCTBYET €AMHULA, BO3BPALLAETCS
eavHuua. B npoTvBHOM cryyae BO3BpaLLaeTcs Hymb. Hanpumep:

1011 T 1010 macr 1011
bar Mobutooe  UCKIMOYMTENIBHOE WJIW.  Tonbko ecnn  ogHOMy U3
CpaBHMBAEMbIX OUTOB COOTBETCTBYET €AMHMLA, a BTOPOMY- HyJb,

BO3BPALLAETCA €eavHMUA. B OoCTabHbIX Crydasix BO3BPALLAETCS  HyJib.
Hanpumep:

1011~ 1010 aact 0001

foo

YcnoBHblil onepaTtop

Yenosnvim onepamopom HasbiBaeTcsi ornepatop if. OH paboTaeT Mo TOMy Xe TMPUHUMIY, 4YTO U
omnepartop IF, KoTopblil BBl MOIJIM BHMIETh B 2JIEKTPOHHBIX Tabnuuax. Oneparopy if TpeGyioTcst Tpu
BbIpaxkeHus. BHavasie olleHUBaeTcs MepBoe BbIpaxkeHue. Eciii eMy COOTBETCTBYeT 3HaueHue true,
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BO3BpaIllaeTCsl Pe3ysIbTaT, MOoJydaeMblil TIpr 0O0paboTKe BTOPOTO BhIpakeHUs, ecnm false — pe-
3yJIbTAT, MOJy4aeMblil TIpU 00pabOTKe TPETHETO BhIPAKEHMSI.
B 21eKTpOHHBIX TaGIMIIaX CMHTAKCHC orepaTopa [F BbImisimen Tak:

IF (exprl, exrrz, expr3)

DT0 03HAYAIO CJIEAYIOLIEE: €CIM BhIPAXEHUE €XPrl MCTMHHO, BEPHYTh 3HAaY€HUE eXpr2, B
MPOTHBHOM CJiydae BEpHYTh 3HaueHHe eXpr3.

B s13b1ke C++ TO ke camoe 3aIichIBaeTCsl HECKOJIbKO MHAYe:
exprl ? expr2 : expr3

Takum 006pa3oM, LIS KapTOYHOW UTPbl MOXKHO ObUTIO ObI HAOpaTh HEYTO MOAOOHOE:
UserMessage = (Ouku > 21) ? "IlepeGop!" : "Eme xapty?";

MpuopuTteT onepaTopos

Ecnu BBl ewie He 3a0bUIM TOTO, YTO YYMWJIM B ILKOJE HAa YPOKax MaTeMaTUKH, IJs Bac He OyaeT
HEOXWMIAHHOCTHIO BBITIONHEHWE B GopMyslaX OJHUX MATeMaTUYECKMX OTepaluii paHbllle IPYTUx
(maxe eciy OHM yKazaHbl B KOHLE HOPMYJIbI).

[Ipu o6paboTke MaTeMaTUYECKUX BBIPAKEHUI KOMIIBIOTED NPUAECPXKMUBAETCS TeX Xe MpaBul,
KOTOpBI€ BBl YUMJIU B 1IKOJE (M, BO3MOXHO, yXe 3a0blin). BeipaxeHus: oo6pabaTeiBalOTCsl clieBa Ha-
MpaBo, HO BCE e HEKOTOpbIe olepaTopsl obpabaThiBalOTCs B MepBYIo ouepenb. Hampumep, pesyib-
TaroM BeipaxeHust 3 + 2 X 36ymer uncino 9. IMouemy? [ToTOMY YTO OMEPATOP YMHOXEHHUS MMEET
0OJIbILMIA TPUOPUTET, YEM OMEPATOpP CIOXKEHMS, ClAeJ0BaTeIbHO, BHAUaJle 1BA YMHOXAeTCs Ha TPU U
TOJILKO TIOTOM K MOJyYeHHOMY YHC.Ty npubasisietcs Tpu. Eciy Obl MpUOPUTET ONEpaTOpoOB HE Yuu-
TBHIBAJICSl U BBIpaXeHUe MPOCTO BBIYMCISIOCH Obl ClieBa HAMpPaBO, Mbl MOJYYMUIM Obl yucio 15.

YToOBl M3MEHUTH MOPSILOK 00pabOTKU ONepaToOpOB, OMpPEIENIeMbIX UX MPUOPUTETOM, HCIOJb-
3yiiTe Kpyrible ckooku. Hampumep, mMoxere HaOpath BeipaxkeHue (3 + 2) x 3. B aToM ciyyae BHa-
yaje OyaeT oOpaboTaH TOT OMNeEpaTop, KOTOPBIN 3aKJIIOYEH B CKOOKH, T.e. OMEpaTop CIOXEHHUs, U
TOJIbKO TIOTOM TOJYY€HHOE YMCI0 OyAeT YMHOXEHO Ha TpH.

B Ta6n. 10.6 mpencrtaBieH CIHMCOK OMEPAaTOPOB C y4eTOM WX MpUOpuUTeTa, Te omepaTopbl, KOTO-
pble yKaszaHbl Bbille, 0OpabaThIBalOTCS paHbLIE, YeM DACIOJOXEHHbIE HUXe (IPYrMMM CJIOBaMH,
OHU umerom Goavwuii npuopumem). Hampumep, omeparop + mMeeT OOJbIINK TMPUOPUTET, YeM OIle-
patop >. [Toaromy, Beipaxenune 1 + 0 > 1 paBHo3HauHO BeIpaxeHnuio (1 + 0) > 1. Ho camu 1o cebe,
KakK Bbl TOHUMAETE, 3TH BBIPAXKEHUS JTOXKHBI.

Te omeparopbl, KOTOPBIE PACIIONOXEHBI B OIHOI M TOI Xe CTpOKE TabJIMIbI, UMEIOT OIUHAKO-
BBIIf TIPUOPUTET, TTOTOMY €CJIM B BHIPAXEHWH OHU CTOAT PSAOM, TO BBIYUCISIOTCS TI0 OYEPEIN Clie-
Ba HanpaBo. Hanpumep, 3 X 4 / 2pasnosnauno (3 x 4) /2.

Ta6bmuua 10.6. MpuoputeT onepaTopos

Mpuopuret Oneparopbl

Boounmn mpyopurer ()
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Okonyanue tada. 10.6

Mpuoputet OnepaTtopbl
~
;
&&
I

HuaLwmii nproputeT ? o

L]
Q’o“ i ECHI/I Bbl HE€ YBEPCHBI, B KAKOM MME€HHO IIOPAIKE 6y}1yT 06pa6aTbIBaTbCﬂ OoII€paTopbl B

HaOpaHHOM BBIPaXXEHWU, BCeTma MOOaBISINTE KpPYIable CKOOKHM, YTOOBI yOeIMTHCS, YTO
BBIUMCJIEH OyIeT MMEHHO TOT pe3yJbTaT, KOTOPHIM BaM HYXEH.

.D,BOM"IHaﬂ n pecaTniHas cCMCTeMbl CHUCEeHNA

P
:

| meovuroe uncno 1101 paciumdpossisaetes kak 1 x2°+ 1 x F+ 0x2' + 1 x 2°. ECM nepesectt 910 B fAecs-
i TUYHYIO CUCTEMY CUMCTIeHus, To nonyuum 8 + 4 + 0 + 1, unn npocTo umeno 13. S i

Ecnun Bbl He 3aHNUMANMCb PaHbLLUE MPOrPAMMUPOBAHNEM, ynomleava o) ,EI,BOI/I‘-IHbIX qmcnax n noﬁmosux onepa-
LmsIX MOTYT MOCTaBUTL BaC B 3aTPYAHUTENBHOE NonoxeHne. CuctemMa CuYMcneHuns, KOTOpol Mbl MOMbL3yeMcsl B
MOBCEOHEBHON XN3HN 1 K KOTOPOW MPUBLIKIW, Ha3biBaeTCa JecsaTnyHou. Kaxpgas undpa AeCATUHHOrO Y1cna, B
33BMCMMOCTM OT CBOEN MO3MLIMK, 03HaHaET eanHULbI, NECATKM, COTHVI ThicsuM 1 T.4. Hanpumep, uncno 125
npencrasnsietcs kak 100 +20 +5 unn, 4o To xe camoe, kak 1 x 107+ 2x 101 +5 x  100. (Co wKomel Bl Ha-
BEPHOE eLLE NMOMHUTE, HTO JIoBO0E YNCIO B HYJIEBON CTEMEHN PABHO EAVHMILIE. )

'KommbloTep He MOXET MPeACTaBnsiTb YMCAa C UCMOMb30BaHMEM AECATU PasnyHbIX Lmdp. Tak kak OH MOXET
pa3nyaTh MHPOPMALWMIO TONBKO B opmate “Ba—HET”, Kaxaas Mo3vLMS B YKCNE MOXET BbiTb MpencTasneHa
TONBLKO OJHOW U3 IBYX LMP: HyNEM U eavHULEN. Yucna, NpeacTaBeHHbIe C MOMOLLBIO HyNe U eAMHNLL, Ha3bl-
BaIOTCH ABCHYHBIMH, - Kaxpasn udpa Takoro 4vcrna HasbiBaeTes 6uTom (niv gsonyHos ugpod). Hanpumvep,

[lnsi XpaHeH1s 0QHOro YMCa KOMIBbIOTEP MCMOoNL3YeT Habop U3 BOCbMM BUTOB, KOTOPbI 0603HAYAETCS TEPMUHOM
GanT. OouH GalAT MOXET NpeacTaBUTb 256 (1n 25} YHUKaNbHBIX 3Ha4YeHuiA. [1Ba GaiiTa, 06beaHeHHbIe BMECTe 1St
NPEeLCTaBNEHNS OHOMO 3HaHEHMFI Ha3blBaloTCs €1080M. CnOBO MMEET B CBOEM PacriopsbkeHun 16 GUTOB 1 MOXET
yKe npeacTaBuTb 65 536 (1nn 2 ) YHUKaIbHbIX 3HAYEHUIA. liempe Garira (32 6uTa) 06pa3yIoT 4BOMHOE CIIOBO.

' [Ans Tex, KTO UMEET OTHOLLEHME K KOMMbIOTEPaM, YMCIIO 2" GBRRETC KIIOYEBbIM. 310 1024 Gavita, uau kuso-
6asiT namsiTn (K). XOTs NpUCTaBKa K110 0B03HAYAET THICSHY, B MUPE KOMMBIOTEPHBIX TEXHONOMWI OHa 0603Haua- ¢
et uncno 1024. Takum obpasom, Hanpumep, 84K osHadaet 64 x 1024, unn 65 536 Gaitr namstu. o
TouHo Tak xe, xoTa npucTaska mera {M} B 06bIMHOM MVPE 03HAYAET MUNAINOH, NS KOMIBIOTEPLLMKOB 3TO YUCIO0
1024 x 1024, wau 1 048576. : .
IMockosbKy ABOVYHBIE YMCIa HE O4EHb YAOOHBI (OHM CIIMLLIKOM [JIMHHbIE), HOTAA UCTONL3YEeTCs LWeCTHaALUaTepyy-
Hasi cicTema cumcrieHus. B aToi cucTeme Kaxaas nosuums B Ymcrie MOXeT Obimb npeacTasneHa 16 uidppami. Ye-
Thipe buta O6be,D,VI.HFIIOTCFI [0Sl NPeACTaBIEHVs OOHOM LUECTHaALATEPMYHOM LMdpbI, KOTOpast HAa3bIBAETCS FEKCHT.
MOCKOMbKY FeKCUT MOXET NpuHUMATh 3Haderns ot 000 15, ana npeacrasnenmns umdp, 0603HaHAEMBIX IECATUHHI-
mu uncram ot 1010 15 ncnonbaytotes nepbie LwecTb Gyks natuHekoro andasvta (ot A oo F). Jpyrvmu cnosamu,
6ykea A oBosHauaet 10, B- 11 U T4 Ecom Bam HyXHO HaBpaTh LIECTHAALIATEPUYHOE YMCHO B komax C++, Ha4HU-
Te ero ¢ npuctaeku Ox. Tak, umicno OQA cooTeeTcTayeT aecstaHomy uncny 10, a uncno OXFF - aecsamyHoMy ymc-
Ny 255. Ecim cpem BalLmx 3HAKOMbIX ECTb Xakep, MOMELLIAHHBIN Ha S3bIKax MPOrpaMMUPOBaHKS, CMPOCUTE, CKOJb-
KO emy JIET B LUECTHALATEPUYHO CUCTEME, U OH HE 3ayMblBasiCb OTBETUT.

Moyemy KOMMBIOTEPLI MCMOML3YIOT ABOUYHYIO CUCTEMY CHMCIEHNA? DTO CBA3AHO MPEexXAe BCEro C anmaparHom
4aCTbIO, B YACTHOCTM G MPUHLWNaMM PaboTkl TPaH3UCTOPOB. Ho 3T0 e oTaensHast TeMa, 1, €C/v Bac 9T1 BO-
MPOChI AENCTBUTENBHO UHTEPECYIOT, 06PaTUTECH K CrieLMasibHON uTepatype.
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Mpumepbl paboTbl oNepaTopos

YTOOBI TIONMYYUTH JIydlliee TpeICcTaBlIeHrue O paboTe orepaTopoB, MPOCMOTPUTE TPUBEIACHHbIC
HILKE TIPUMEPHI.
ITpumep 1. BbluuciaeHue ruiolaay Kpyra.

dblArea = PI * dblRadius * dblRadius;

Ipumep 2. BoruuciaeHne ooGbeMa Hajlora, KOTOPbIM OOJIararoTCsl IpoIaBaeMble TOBaphbl, €CU
M3BECTHBI HAJIOrOBasi CTaBKa M CyMMa, BbIPYYEHHasI OT MPOIAXKU.

dpoiTax = dblPurchase * dblTaxRate;

ITpumep 3. BeramciaeHre po3HUYHOM IIEHBI TOBapa MpH YCJIOBUM, YTO OHA JOJDKHA BKITIOYATH B
cebsT HAJTOT Ha TTpoaaBaeMble TOBaphl, 00beM KOTOPOTO ObUT BBIMUCIIEH BO BTOPOM IIpUMEpE.

dblPrice = (1 + dblTaxRate) * dblPurchase;

TIpumep 4. CpaBHUBaeTCsl 3HAYEHME KPEAWUTHOIO JIMMUTA C LICHOW ToBapa, M, €CJu JIMMUT
MEHBIIIC 1IeHbI, €T0 3HaUYeHue yBeamunBaeTcss Ha 500.

DplCreditLimit = (dblPrice > dblCreditLimit) ?
P1lCreditLimit + 500 : dblCreditLimit;

Marienanmuseckue gpyrruui

Bo Bcex BbIpaxXeHUSIX, C KOTOPBIMU BBl CTAJKHWBAJIUCh 10 3TOTO, MCIHOJb30BAIUCH TOJBKO CaMble
MpocThie onepaTopbl. Ho MpeanosoXuM, BaM HYXHO BBIYMCIIUTH YTO-TO 0oJiee CEPbE3HOE U CIelU-
¢uueckoe, CBsI3aHHOE, HANpUMeEp, C TPUTOHOMeTpuYecKuMu orepauusiMmu. CpeactBo si3bika Visual
C++, o6o3Hauaemoe tepmuHoM CLR (Common Language Runtime), nmpegocTtaBiisieT BaM BO3MOX-
HOCTbh KCITOJIb30BaHUSI 11eJIOr0 Habopa MaTeMaTudyecKuX (YHKIUWN IJIsS TMPOBEACHUS CIelUaTbHBIX
BeIuMCIeHU. Bece oHu mpuHamiexat kiaccy Math. Haubonee yacto ucmnosib3yemMble U3 HUX MPEN-
craBjieHbl B Taba. 10.7.

Ta6nuua 10.7. Marematudeckue byHKUMN

DyHxumna Mpumep ncnonb3oBaHUA BbinonHsiemoe pgeicreue
Abs Math: :Abs(-4) BosBpalLiaeT abCcosoTHOE 3Ha4EHVe Ymcna (Moayb)
Ceil Math: :Ceil (4.2] Okpyrnexve oo banxaiiuero 6onbLuero Lenoro. Hanpumep,

NPUMEHMB 3Ty PYHKLMIO K yncny 4,2, nony4mm 4mcno 5
Cos Math: :Cos{.03) BosBpaLLaeT KOCUHYC YICHa. YMCIO BhIpaXaEeTcs B paayaHax

E Math: :E Bo3BpalLiaeT 3Ha4eH1e Y1cna e, KOTOPOe OCHOBAHO Ha
BbIYVCTIEHW HATYPaUIbHOMO Jlorapudma 1 paBHO
npubnuantensHo 2,718

Exp Math: :Exp(4) Bo3BpalLLigeT pesynbTaT BbiYMCTeHus €, Foe BMecTo n
CMOML3YETCA apryMEeHT (GYHKLMM

Floor Math::;Floor{4.2] OKpyrnsieT 4ncno [0 Gnmkaiilero MeHbLLEro Lenoro.
Hanpumep, ecnm apryMeHToM siBiseTcs umcno 4,2,
BO3BpALLIAETCS YMCIo 4
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OkoH4yaHuetabn.10.7

OyHKUUA Mpumep ucnonb3osaHus BbinonHsemoe pencreue

Log Math: :Log(4) BosBpalLiaeT 3HaueHWE HaTypaibHOrO orapudma ans
yKa3aHHOro Yncia

Max Math: :Max{4 .5, 8:3.2) BosspalugeT 60sbluee 13 AByX 41cen

Min Math: :Mi1’l(4 . 5, &3 2)' BosBpalliaeT MeHblUee 13 OByX Hmcen

PT Math: :PT BosBpalLiaeT 3HaueHve Ymcna 1T, KOTOpoe PaBHO
npubnuautensHo 3, 141592

Pow Math: :Pow(4, 2) BosBpalLaeT 4mcno X", rae X - 910 NepBblil apryMeHT, -
BTOPOIA. B nanHom cnysae 4° pact umcno 16

Round Math: :Round(4.2) OKpYrASIET 4MCno A0 Brvxaiiliero uenoro. Hanpumep,
yucno 4,2 Byaet okpyrneHo oo yucna 4, a ymicno 4,8 - oo
yncna 5

Sin Math:: Sin (. 03} Bo3BpalLiaeT CUHYC Ymcna. YvCno npeacTasnsercs B
paavaHax

Sqrt Math::Sqrt(4) BosBpalLLaeT KBagpaTHbIA KOPeHb urcia

Tan Math: :Tan{ .03) BosBpalL@eT TaHreHe Ymicna. Y1cno NpeacTaBnsercs B
paavaHax

VBUIIETh HEKOTOPbIe 13 3TNX (QYHKLIMIA B JISHCTBUM Bbl MOXKETE B MPUBEIICHHOM HIYDKE JIMCTUHIE
TMPOrpaMMBbI, KOTOpasi, Kak U TIPEXKIIe, BEIMUCISIET TUTOLLAING KpyTa.

//CircleArea4d
//BpraucieHue IUIOlIAAM IO 3HAYEHUIO pajuyca

//YICIIONE20BaKMEe MaTeEMATUYECKUX (DYyHKLIMIA
#include “"stdafx.h"

#using <mscorlib.dll>

using namespace System;

//O0OBsIBIIEHUE CTPYKTYPBbI JUISI TIpeAcTaBJieHUsl WHbOpMalun

//0 TapameTpax Kpyra
class CirclelInfo
{
public:

double dblRadius;
}; double dblArea;

//C BTOi CTPOKM HAYMHAETCs BBIIOJIHEHHE IIPOrpaMMBbI
$ifdef UNICODE

int wmain{void)

#else

int main{veid)
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#endif

)
CircleInfo oCircle;

//OTobpaxeHne BOIIPOCa O 3Ha4YeHUM panuyca
Conscle: :Writeline (S"¥xaxure pamnyc xKpyra") ;

//TlofyyeHre orpelta M IIpeobpa3oBaHMe ero K 4YMCIly C
//nnazapuei 3araTon
ecCircle.dhlRadius = Double: :Parse (Console: :Readline(}) ;

//BHUUCIIEHVE TUIOWAIM KpyTa
oCircle .dblArea= Math: : PI1*oCircie.dblRadius*
oClircle.dklRadius;

//OTobpakeHne pez3yJbTaTa Ha DKpaHe
//00paTUTe BHMMAHME, YTO IJIA DTOTO YUCIO IJOJIKHO
//OHTE IIpenBapuTesIibHa IIpeobpas’oBaHO B CTPOKY

Console: 1Writeline (3"lincmans Kpyra coctasisier {C}
eqyumir. ", <Circle.dblArea.TeString());

//V el omHa (MOXeT UM HEeHYXHasl) MaTeMaTrudecKasl OIlepalis
Console: rWriteline {3"ZcaM BaM 2TO MHTEPECHO, TO
KOpeHb XE2IpAaTHHIT oT pammuyca paBen {01",
Math: :8qrt (clircle . dblRadius) .ToString() ) ;

//OxRMOmaHme, II0Ka DML 3CHATESH He OCTaHOBUT

//anonHeHme NPoTPAMME:

Conscle::Writeline (S"HaxmiiTe KiaBumy Enter, dYTOOH
OCTaHOBUTE BHITOJIHEHVE IIPOTPaMME") ;

Conseole::Readline ()

[
9]
0
[

Chzapinii popuans smaremaninneckux
dyHKUUl

B neiicTBUTETLHOCTH Bce OCHOBHBIE MaTeMaTu4ecKue (OYHKIIMU, KOTOPbIE JOCTYITHBI TIPU
HarnucaHuu nporpaMm .NET, UCTTOIB3YIOTCS TaKXKe M MPY HAITMCAHUY CTaHAAPTHBIX IIPOrpaMM
C++. Dt (YHKIMM SBISIOTCS COCTABHOM YacThio OMONIMOTEKU math, KoTopasl MOAK/II0YAETCsI
TaKUM KOIOM:

#inciude <math.h>

% Bradn. 10.8 mpeacrapaeHbl HaMOOJIee YacTO MCIOJb3yeMble (DYHKIIMM OMOIMOTEKN
math. TToMHMTe, 4TO MX KCIIOJIb30BAHME YMECTHO TOJBKO IIPH HAIMCAHWU HEYIIPaB-
JISIEMBIX TIPOTPaMM.
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Ta6nuua 10.8. Matematuyeckue pyHkuum a3bika C + +

dJnyuua Mpumep ucnonb3oBaHus BbinonHsemoe peicreue

abs abs (-4) BosBpatLiaer abconoTHoE 3HaYeHWe Yncna (Moaysb)

ceil ceil (4.2) OxkpyrneHvie oo 6nuxalillero 60nbLUIEro Lenoro

cos cos (.03) BosBparaeT KOCUHYC yncna. Yvcno BeipaxaeTcs B paamaHax

exp exp (4) BO3BPALLAET PE3YNLTAT BbIMMCEHNS B

floor floor (4.2] OKpyrnisier Yicso A0 GKAMLLEr0 MEHBLLIENO LIENIOro

log log (4) BosBpalLger 3HaueHne HaTypanbHOro norapudma 4ist yKa3aHHOro
uncna

pow powi{d, 2) BosspawgeT uncno X', roe X- 9T0 MepBbii apryMeHT, n-
BTOPOWA

sin sin(.03)
Bo3aBpalLaeT cMHyC yncna. Yicno npeacTaBnseTcs B pagvaHax

sqgrt sqrt(4) .
BoaBpalLiaeT KBafpaTHbIiA KOPEHb uncna

tan tan(.03)

104
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esa i1l

Krirouesbie C/oBa — KoM K ayasnory
C KOMIMbLIOTEPOM

B aoit zaeake. ..

» Kiouessie CJIOBa OMEPaTOPOB YITPABICHUS
» MHcnonp3oBanue if U1 MPOBEPKU YCIOBHIA
» CosnaHue LMKIIOB C MCIIONb30BaHMeM cioB foru while

» MHcrnonbsoBanue cioB switch, case u break

Vg

% can BBl unTacTe KHUTY 1O MOPSUIKY, BBI YK€ TONYYIIM TPEACTABICHHE 00 OCHOBHBIX ac-
MeKTax HarmvcaHust nmporpaMM. Ho 0 cux mop Bce paccMaTpuBaeMble MPOrPaMMBbI BBIMON-
HSUTUCh TOJIBKO TIOCIIENOBATENbHO. JIpYyrMMU CJIOBAaMM, BBITIOJHEHKE MPOrpaMMbl BCerla HayMHa-
JIOCh C TIEpBOil CTPOKM (PyHKIMK main, a 3aTeM MOCeIoBaTeJIbHO OCYIIECTBIISUICS Tepexol OT Ofl-
HOTO BBIPaXKEHHUST K IPYTOMY, Y TIOPSIOK 3TOT HUKOIIA He HapyIascs.

OnHako, KaK BbI yXKe MOIJIA YOeIUThCSl Ha COOCTBEHHOM OITbITe, TeUEHUE KU3HKU He BCeraa Impsi-
MOJIMHEHO W TIOPOW CIy4aroTCsl OTKJIOHEHHWST OT OOIIero Kypca. Xopollre MporpaMMbl 00J1anaioT
MOIOGHOM TMOKOCThIO. CyIIECTBYIOT, KOHEYHO, 3ala4k, KOTOPbIe MOTYT ObITh PEILEHbI C MOMOIIIBIO
OC/IENOBATEIbHO BBITIONHSIIONIMXCST MTporpaMM. Ho B GOJIBIIIMHCTBE CTydaeB MPOrpaMMBbI JOJDKHbBI
YMEThb pearpoBaTh Ha HEKWe BHEIIHNE BO3AECUCTBHS WIM KOMaH/IbI U, B 3aBUCMMOCTH OT 3TOTO, KaK-
TO M3MEHSITh CBOe ToBeneHue. Jist MofemMpoBaHus Takux cutyaumii C++ mpeiaraeT Leibidi Habop
0IepaTopoB, MO3BOJISTIONINX YIPABIAThH MMOCIEI0OBATEIBHOCTHIO BBITIOMHSIEMBIX NEHCTBHIA. DTH OIle-
paTopbl pa3pelialoT BHIMOIHEHNE OIpeaeIeHHON Onepalvy TOJbKO B CJIydae BBIMOJHEHUST YKa3aH-
Horo ycioBust. KpoMme Toro, OHu CIOCOOHBI BBITIOHATD OAWH U TOT 3Ke Ha0op MHCTPYKIIMIA 10 TexX
Top, TI0Ka 3aJaHHOE YCIOBHE He TIepeCTaHEeT BBITOTHSIThCSI.

CyH.[eCTByeT MHOXKECTBO CHTyaL[Hﬁ, KOTOPbIE HEBO3MOXKHO CMOIC/IMPOBATH 0€e3 MCIOIb30BaHMST
TaKMX OIIepaTopoB. Hioxe TIPUBEACHO HECKOJIbKO IMPUMEPOB TUITMYHBIX 3a1a4, TpeGyIOH.[I/IX I CBO-
€ro peuICHrsA MHOTOKPAaTHOI'O MOBTOPCHUA OOHUX U TEX KE NIEVCTBUI.

% v IDraHoMepHOe MOBBIICHHME LIEH OO TeX IIOp, MOKA TOBAPbI YCIEIIHO IPONAIOTCS
g (LIEHOBOE PEryJIMpPOBaHUE CIIPOCA).
¥" TlponosokeHye CTpesObI 0 TeX TOp, MOKa LEb He Gy/IeT MopaxKeHa.

v' OrmpeeieHre CpeaHEro BO3pacTa sl IPYIHIbl U3 32 CTYIEHTOB IIyTeM CYMMUPOBAHMSI
BO3pacTa BceX CTYAEHTOB U JieJIeHUs TIOMY4eHHOro rcia Ha 32.

S T S £

B apyrux cutyanmsx BaM HEOOXOAMMA BO3MOXHOCTb BbIOOpa. OOBIYHO 3Ta BO3MOXHOCTb (hop-
MYJIIPYeTCS TaK: €CJIM YCIIOBME BBITOJIHSIETCS, caelaiiTe 3To. IlpuBemeM IprMephl HECKOIbKUX IT0-
JIOOHBIX CUTYalWA.

¥ Ecmm mipodeccop HacTaMBaeT Ha BBIMOJHEHWM JOMAIIHEro 3amaHus, caenaiite ero. (B
§ MPOTUBHOM CJlydae He JeiaiTe.)

Xv" Ecm nokynarens caenan 6onee 3 000 MOKYIOK, MPENOCTABBTE EMY CKUIKY.

é ¥ Ecau 1Ber XenThlii — XMKTe Ha ra3. Eciu KpacHbIi — TOpMO3HUTE.
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Kak BuauTe, CyliecTByeT O4YeHb LIMPOKUIA CIIEKTP CAMbIX TUMMYHBIX 3a/1ad, TPEeOYIOIIMX LIS
CBOETO BBINOJTHEHUS JIMOO MHOTOKPATHOTO TIOBTOPEHMST ONHUX Y TeX Ke JEeWCTBUIA, JIMOO OCYILIECTB-
JieHus Bbioopa. CrpaBUThCS ¢ TAKMMU 3amadyaMu MPY3BaHbI ONepaTophl, YIPaBJSIIOIIYE MOCaeI0Ba-
TEJTbHOCTBIO BBITIONHSIEMbBIX MHCTPYKLIMIA. M 3Ta 11aBa mocBsiilieHa UIMEHHO UM.

LBeaurosennas mpoira: Kaouesvle 1084 Lf,
for u while

Tpu omeparopa ympaBieHUs WCHOJNB3YIOTCA ITOYTM BO Bcex mporpammax: if, for m while.
Ornepatop if (Ha3bIBaeMBIil TAKXKE YCA08HbIM ONepamopom) BEHIIONHSET OIpene/ieHHbII Habop MH-
CTPYKLIMiII B TOM U TOJIbKO TOM CJIyyae, €clii 3alaHHOe YCIOBHME BbITOHseTCs. Oneparopbl for u
while (Ha3piBaeMble MHOrOA yuxa for m yuka while) OBTOPSIIOT HyXKHOE KOJIMYECTBO pa3 OOVH
M TOT K€ 3aJaHHbIA HA0OP MHCTPYKILIMIA.

YCnoBHbIN onepaTtop
CuHTaKCHC YCIIOBHOTO OIlepaTopa i fo4eHb IpOCT:

if {exprl)
scmt;

(O6patute BHMMaHME, UYTO 3/€Ch U Jajiee B KHWUIE CJIOBOM &Xpr OylneT o0o3HayaThes J100oe
BbIpakeHUe, HampuMep Takoe, Kak i < 1, a cJoBOM strmt — WHCTPYKUMS, HarpuMmep
cost = cost + 1)

Bmecto exprl MoXHO MoacTaBuTh J000€ BhIpaXXKeHUE, KOTOPOMY MOXKET ObITh COIOCTaBJIEHO
Jlornyeckoe 3HaueHue. Eciu BblpakeHWe MCTUHHO, BBIMOMHSETCS MHCTPYKIMs stmt. MoxHO wuc-
MOJb30BaTh (MUIYPHbIE CKOOKU, IUIST TOIC YTOOBI 3aKIIOYMTHb B HMX HAaOOp WHCTPYKIIMIA, KOTOpBIE
JOJDKHBI OyIyT BBITIONHSITBCS B CNyHae. ecid MpoBepsieMoe BbIpaxeHue UcTMHHO. Hampumep, crie-
JYIOIIMM KOJOM TIpOBepsieTCsl 3HaYeHUe JIOTMUecKoil nepeMeHHol £1x¢ Do, u, ecam oHO coBmagaeT
CO 3HaUYeHWEM tru e, BBITIOJIHSETCS HA00p U3 TPeX MHCTPYKLIMIA:

if (£DcDo)

I
nbDeedle = 0;
nDidle = 1;
nbum = 0;

A 3TOT KOI MOIEJIMPYET CUTYalMIO, B KOTOPOI TIOKYIATETIO MPEIOCTABISIETCS CKUAKA, eClT OH
cliesTall TIOKYIIKM Ha CyMMYy, TipeBbiarornyo $3 000:
if (nCount > 3000)

{
dbiDisccunt = .2;

MoxHo npuaaTh orepaTopy i £ 00IbIIyI0 TMOKOCTh, €C/IM MCITOb30BaTh BMECTE C HUM KITIOUC-
BOE CJIOBO else:
if  (exprl)

stmtl;
else

stmt2;

B a1oM cirydae, eciv ripoBepsieMoe BbIpaxkeHMe (£ Xz 1) JIOXKHO, BbITOMHSIETCSI MHCTPYKLMS stk 2.
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[puBeneHHBIN HUDKE KOJ MOJETUPYET SMM30/ KapTOYHOM Mrpbi, KOrma MPOBEpsIOTCS HabpaH-
HBIE UTPOKOM OYKH, M, €CIIM MX CyMMa TIpeBbIaeT uncio 21, dukcupyercst mepedop { £Busted), B
MIPOTUBHOM CJTy4ae IMpeUIaracTcs B3sIThetle OOHY KapTy:

if {nHandvValue > 2I)

{
//B KapTax repebop
nUserScore -= nBet;
fBusted = true;

}

else

{
//VTPOKy TIpemjlaraeTCs B3sSThb ele ONHY KapTy
cout << "“Eme?\n";
cin >> fHitMe;

BBe}.'l,eHue B ¢opmaTup03aHue Kop.os nporpaMM .
' Kokl nporpaMm MOXHO (pOpMaTVpOBaTh MHOXECTBOM croco60B. U xoTs )JJ'IFI BHELLHEro oqnopmneva KO}J,OB He
CYLLIECTBYET HUKAKUX CTaHLAPTOB M OTPaHNYEHUiA, Bbl MOXETE I'IpI/IMeHVITb napy npemos, nossonmoumx 3Ha4m-

"TENbHO YNPOCTUTh MX YTEHWE W MOHUMAHNE. L
= XOpOLLEe NPaKTUKOIA SIBASIETCS BbiAENEHME C MOMOLLbIO OTCTyI'IOB BCEX CTPOK, 3aK/IOYEHHbIX B Napy ¢v|ryp|-|b|x i
i ckoBoK. Takmm 06pa3oM Bbl CPa3y MOXETE BUAETL HAG0P MHCTPYKLMIA, BhINOSHSEMbIX BMECTE. Hanpmmep, cne-
. DyIOLLWiA KOf NErko HUTAETCH, MOCKONBKY K HYXHbIM CTpOKaM LI,06aBJ'IeHbI OTCTyI‘IbI B +
if (nHandValue > 21)

'//B'KapTaX Hepe6op
_nUserScore -= nBet
fBusted = true; . R SR e

else
< : _
//VITPOKY TIIpeljlaraeTcs B3STh elle .OOHy KapTy o S j
. cout « "Eme?\m"; o o R
cin » fHitMe; L e T L

s - | - ;ﬁ::: - B . f
. A'BOT TOT Xe Kog, HaBpaHHbiit Ge3 OTCTyNOoB: e L B

if (nHandvalue > 21) (°
//B KapTax mnepebop

; nUserScore -= nBet; fBusted = true;} else {" N L
¢ //UTpPOKy TIpemjlaraeTcsi B3SATh elle ONHY KapTy : .;E
cout « "Eme?\m"; cin >> fHitMe;} ’ e

MepBbIA KOZ, NPOLLE, NOCKOMLKY 13 HErO ICHO BUAHO, Kakue VHCTPYKLWY By/yT BLINOSHEHbI B Cly4ae BbII'IOJ'IHe-
¢ HIs YCNOBWS, @ Kakve B CITy4ae HEBLIMONHEHMS.
; EC7M Bbl YATAgTe MaBbl KHUMM MO MOPSIAKY, TO YXE BITIENA UCTIONb3OBAHVE 3TOTO MPYEMA Ha MpUMEPe d)yHKU,I/IVI
© main, BCe CTPOKY KOTOPOIA BLIENFIOTCS OTCTYrMamMit. A Takke BUIENM HE4TO No0GHOE MY CO3aHMNA CTPYKTYp.. i
¢ Tpr CrONb30BaHM BNOXEHHBIX onepaTopoa BblOensnTe KO,EI,bI KaXZ0ro W3 Hux LI,OI'IOHHVITeJ'IbeIMI/I OTCTyI'IaMVI
Hanpmmep
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if(too) " o T _7,;;hj?_“ e

{
bar++
C1f (bar>3)
{
baz=2; . .
3
if (gocber < 7)
{ .

'y flibber = 3;

} . . . |
JpyrM npriemMom, 0BMerHaloLLIVIM YTeHVe KOJOB MPOrpamMMb (KOTOPbIN Taoke VICTIONIS30BANICA BO BOEX npvee- -

" OEHHbIX BblLLE MPUMEPAX), SBISETCH PA3MELLIEHVE 3aKPbIBAIOLLIE cbmrypHom CKOOKM (}} Ha O[IHOM YPOBHE C CO-
OTBETCTBYIOLLIEN €1 OTKDLIBAIOLLIEN CKO6KOVI
if (fFoo)

b _ T A A ;
Brarofaps SToMy JIerko YBLETh, e HauaTbii GIoK KOLOB 3aKaHHVBAETCS. Kpome TOFO,.X.OTFl ons onepéTopa ;
i £ 1CronBE30BaTL PUNYPHBLIE CKOOKW 0BA3ATENBHO TO/IEKO B TOM CITy4ae, €C/M OH COepXUT Gornee OHON WH- .

: CTPYKLMM 1191 BbIMOMHEHWS, MOCTOSHHOE UX MPUMEHEHNE MOXET MPEAOTEPATVTL BOSHUKHOBEH/E HGKOTOprX N

. TPVBVATBHbIX OLLIMOOK. Hanpmmep, B Cﬂe,DleLLI,GM Koz urypHbie oGk He mcnonbgyrom . ;
if (fFoo) R " o

nval++; '
- nCheck++;

-

¢ MpviBeOEHHbIA HYDKE KOZ, BoINOSHIET TOHHO Té XKe [EVCTBIS, HO quraemn HAMHOMO npou.le 1 NOSBOTFET B cnyqae
~ HeobxomymMocTn 6e3 oooﬁblx Yo ,quanTb K oreparopy |f,uonomvna1u4b|e VIHC'lpyKLI,I/IVI IS BbINOMHEHVST:
if © (fFoo) :

et - | o S T
. nCheck++; _
. Visual C++ \NET dopvemipyer koib! BaLLIEN Mporpamvibl BBTOMBTVHECKH. Hanpuviep, eCiiv Bbl BoiIenvITe € ro-
. MOLLBO OTCTYNa Kakyto-TO CTPOKY, Habvpaemble nocrie Hee CTPOoKM 6ynyr aBTOMAaTVHECKM BbIDABHVBATECA MO :
Hei. Ecrm Bbl Ha6epeTe CK06Ky} OHa aBTOMATVHECKN 6ypeT BprOBHeHa r|o COOTBeTCTByIOLLI,GVI el ckobke { :

Cienyionmmii Ko onpeaeisieT pa3Mep NpeaoCcTaBIsieMoii CKMIKA B 3aBUCMMOCTH OT CyMMbI CO-
BEPIIEHHBIX MOKYNOK:
//Ecniun cymma mnpesbimaer $5000, ckuaka paBHa 30%
if (nSumm > 5000}

{
dblDiscount = 0.3;

}
clse

{

//Bcrmmm cymma tpeBbmaeT $3000, ckunka paBHa 20%
if {nSumm > 3000)
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dblDiscount = 0.2;
}
//B TIPDOTMBHOM CJlydae CKMOKa He IIPenoCTaBIIsSeTCsT
else

{
dblDiscount = 0.0;

B HekoTopbIx ciydasix, Kak B MPUBEJEHHOM BbIlEe MpUMEpe, OnuH orepatop if mcronb3yercst
BHYTpHM Jpyroro omeparopa if. DTo HasbIBaeTcs e100ceHuem ornepaTopoB. UToObl KOIbI BIOXKEH-
HBIX OINEePaTOPOB ObLIM TPOILLE ISl YTEHUSI U TIOHUMAaHUs1, 100ABISIATE OTCTYIIbI, BbIIESIOIINE Tpa-
HUIIBI KAXIOTO M3 HUX.

Oneparop for

KittoueBoe coBo for MCMONB3YeTCsl B TeX CIydasix, KOIIA KAKWe-TO WMHCTPYKLIMU JOJDKHBI Bbl-
TIOJHSITCST TIOZAPSI, OTpenesieHHoe KonudecTBo pa3. CHHTakcuc orepatopa for BbIDISIIMT crie-
IYIOLIM 00pa3oM:
for (exrl; expr2; expr3)

stmtl;

Takoit Kox eille Ha3bIBAIOT yuKioMm for.

[Tpu BbIMOMHEHUM LMKIA fOr B MEpByIO ouepenb 0OpabdaThiBaeTCsl BbIpakeHUE €xpr 1, KOTO-
PbIM OTIpefenseTcss HayaJbHOe 3HaYeHWe TEepeMEHHOM, MCITOBb3YeMO IIsl KOHTPOJIST 33 KOJIMYECT-
BOM uUTepauuii. {mepayus — 3T0 OMHOPA30BOE BBIMOJHEHWE MHCTPYKIIMIA 1IMKIIA.) 3aTeM OlLieHUBa-
eTcs BelpaxeHue expr2. (OHO OoLEHMBAETCS Ieped KaKIOoi WUTepalyeil, OISl TOTO YTOOBI OIpee-
JIUTb, CJIeayeT JU TPONOJDKaTh BbIMOAHEHWE 1MKkiIa.) Ecnv BblpakeHWe expr2 WCTUHHO,
BBITIOJHSCTCS. MHCTPYKLMST strati, Imocie 4ero obpaOaThiBaeTCsl BhIpaXeHue expr3. BripakeHue
exXpr3 KCMosb3yeTcs: OObIYHO ISl UBMEHEHUSI 3HAYEHUST TIEpEMEHHOM, KOHTPOJUPYIOIIEH Kouye-
CTBO utepalmii. Ecam BbIpakeHHe expr 2 JIOKHO, BHIMOJTHEHME LUKIIA MPEKpaIlaeTcsl v mporpaMMa
TIEPEXOIUT K 0OpabOoTKE CIEAYIOLIMX 3a 3TUM LMKIIOM KOJOB.

MNMpumepucnonb3oBaHusunknafor

[TpuBeneHHOE BbIllIE OOBSICHEHUE MOXKET MOKa3aThCsl BAM HE OY€Hb TMOHSTHBIM, MO3TOMY IMpPO-
JIEMOHCTpUpPYeM paboTy IMKIA £or Ha TPaKTMIECKOM TpUMeEpe.
int i;
for i = 0; i < 2; it++)
{

Console::WriteLine (i.ToString());

OrnuilieM, Kak 3TOT KOJI BbITIOJIHSIETCS.

{. BHauasne obpabaTbiBacTcst BbIpakeHue exprl. [lepemeHHOI i mpucBanBaetcst 3HaueHwMe 0.

2. 3arem oOpaOarbIBaeTcsl BbIpaXeHUE expr 2. [IpoBepsieTcsi, MEHBbILE JIM 3HaUYeHUE NEpEMEH-
Hol i uncna 2. ITockonmbKy mepeMeHHOM i TOJIbKO YTO OBUIO MPHCBOEHO 3HaveHue (), BbIpa-
XeHWe expr? OyoeT WCTUHHBIM, YTO JaeT paspellieHWe Ha BBIMOJIHEHWE WHCTPYKIIMK
stmt 1. B maHHOM cilydae 3Ta MHCTPYKIIMS BBIIISIIWT TaK:

Console::Writeline{1.ToStringl()});
Ee BbInonHEeHNE TTPUBOAMT K OTOOPAKEHMIO HA KpaHe 3HAYCHUSI TEPEMEHHOM i.
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3. Jlanmee obpabaTbiBaeTCsl BhlpakeHHe exprd. B maHHOM ciiyyae OHO BBIIVISIMT Kak i.++, Ta-
KM 00pa3oM, 3HaYeHHe TePEeMEHHOM 1 YBeIMIMBAETCSl Ha eIMHMILY.

4. TlockonbKy BbIpZKEHHE €XprZ2 ODKHO OLEHMBATHCS MEpel BBIMOTHEHUEM KaKIOW UTepa-
LIMM, TIpOrpaMMa CHOBa BO3BpalllaeTcsl K HeMy. IlepemMeHHast i mMeeT yke 3HayeHue 1. HO 3To
BCE paBHO MeHblle yncia 2. [1oaroMy MHCTpyKimMs strati BBIMTOMHSIETCS elle pa3, M Ha 3K-
paHe oToOpaxkaeTcsl clefylollee 3Ha4eHre TIepeMEHHOM 1.

5. CHoBa 00pabaThiBaeTCsl BblpaxkeHHe eXpr3. 3HayeHue IepeMEHHON i yBelMuMBaeTCsl Ha
©IIMHUITY ¥ CTAHOBUTBCS PABHBIM UHCIY 2.

6. Ilporpamma MepexomuT K MpoBepKe BbIpaxkeHUs expr2. Terepb OHO JIOXKHO, MOCKOIBKY 3Ha-
YyeHue TiepeMeHHOH 1 (2) He MeHblle yncia 2. Ha 3ToM BbINoHeHYe 1MKIIA 3aKaHYUBAETCS].

M3MeHsIst 1 yCIIOoXHsIsI BbIpakeHHEe expxZ, MOXHO 3alaBaTb caMble pa3HbIe YCIOBUS, OIpele-
JISTIOIIME KOJIMYECTBO BBITTOTHSIEMBIX UTEpallii 1 MOMEHT TpeKpallleH!s BhIMOMHEeHMsT nukna. Jlanee
B MpUMepax 3TOM KHWTHU BbI €llle HEOMHOKPATHO BCTPETUTECH C HUM.

IIoBTOpEHNE pagy NOBTOPEHNS

Ecmu BbI xX0THTE, YTOOBI MHCTPYKIIMS ObLTA BBINOIHEHA HECKOJBKO Pa3 Moapsia, HabepyTe TaKOM KO
for (i = 0; i < n; i++)
{

//VHCTPYKLMSA MM Habop MHCTPYKLIMM IJIsl TIOBTOPEHMS

3HaueHue T OMpenessieT KOMMYECTBO BBIMONHSIEMbIX UTepauuil. Hampumep, eciv BaM HyxHO,
yToOBI cTpoKa "TeprieHue U elle pa3 TeprieHue" ObUla BhIBeAeHA Ha 9KpaH S50 pa3 moapsia, Habepure
TaKoM Ko7
for (i = 0; i < 50; i+t+)
{

Console: :Writeline (S"TeprneHye u eme pas3 TepneHue");

YroObl He TOKa3aThCs HABS3YMBBIM, MOXETe IO3BOJIMTH IIOJIb30BATENII0 CaMOMY OIPENeNUTh,
CKOJIBKO pa3 CTpoKa J0JDKHA 0TOOPa3MThesl Ha 9KpaHe. JlemaeTcst 310 Tak:
int nCount;
Console: ;WriteLine{S"CKoOMBKG CTPOK OTOOpPazmMThL?") ;
nCount =Console: : ReadLine () ->ToInt32¢{) ;

for (1 = 0; i < nCount; 1++}

{

Console::WriteLine(S"Tepnenue ¥ elle pa3 TepneHue") ;

}

BbluncneHue ¢pakropmnana

HagepHoe, Kaxnplil MPOrpaMMKCT KOTIA-HUOYIb CTAIKMBAJICS C TAaKOW TMpOOJIEMON: KakK Hari-
caThb KOIl, BBIYUCISIIONMH n-thakTopraT?

D10 BhIpaXeHMe (M-(pakToprant) BEIMUCISETCS 10 Takoi (opmyne: nx (m- 1) x (m-2) x ... x 1.
Tak, 2-darropuan (muiuercs Kak 2! B MareMaTMYeCcKMX KHHUTaX, HO HE B KOMITbIOTEPHBIX KOIAX)
Bbrumcisiercsd Kak 2 x 1, a 3! ~kak 3 x 2 x 1.

OnHUM U3 BAPUAHTOB pEllIeHUsT TaKOW TPOoOIeMbl MOXKET ObITh MPUBEASHHBIN HIDKE KOI.
//Bbluncinenue T.!

p. = Int32::Parse (Console: : ReadLine () ) ;
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if m == 1)
{
Conscle: ;WriteLine(S"1") ;
}
else if fn == 2)
{
Conscle:::WritelLine{S"2") ;
}
else if (n == 3)
{

Conscle:;:WriteLine (8"6"};

DTOT crmocob, HECMOTPSI Ha CBOIO NMPOCTOTY, KpaliHe Hed(ddEKTUBEH, MOCKOIbKY, AaXe €CJIU BbI
Oyznere MpoaoJiKaTh aHAJIOTMUYHBIM 00pa3oM HabupaTh KOIbl [jist uucen 4, 5, ... 35 W T.4., Bce paBHO
Bbl HE CMOXeETe MepedpaTh Jaxke Majylo 4acThb BCEX BO3MOXHBIX BapUMaHTOB. PealbHbIM pelieHueM
3TOI MpoOJIEMBbI MOXET OBbITh MCMOJb30BaHUE 1uKIa for.

//Factorial
/ /BEYMUCTIEeHre 11!

#include "stdafx.h"
#using <mscorlib.dll>
using namespace System;

//C 2TOM CTPOKM HAUYMHAETCS BHIIOJHEHUE IIPOTPAMMEL

#ifdef UNICODE

int wmain{veid)

#eise

int main{void)

#endif

{
int nNumber; //4mcrio, oIpenesnseMoe IIOIb30BaTeIeM
int nResult = 1;

int i; //IlepeMeHHasi, MUCIOJbL3yeMasl IJId oTcYeTa
//KONMMYecTBa UTepalmn

/ /Tlony9eHre 49mucia, i KOTOPOTO HYXHO BHYVCIIUTD

/ /dakTopuar

Conscle: :Wrileline {("Nns xakoro dmcua?") ;

nNumber = Int32: :Parse(Conscle: :Readline()) ;

//Ianee BHUUCIISETCS GakTOpMasl IIyTeM YMHOKEHMS Ha
//KaxOoy uTepalyy 3HadeHusl [IepeMeHHON 1 Ha
//obmii pe3ynbTaT. TakuM obpasoM Mbl IIOIYyYMM YMCIIO,
//paBHoe 1*2+*3*_ .. *n
for {i=1; i<=nNumber; i++)
{
nResult *= 1;
i

//OTobpaxkenre IIOyYeHHOTO 3HAYEHMUS
Consc.e: (Writeline(S"n! pasen {0} ", nResult.TeString()):
//OxumaHme, ncka IIoNb30BaTeslb He OCTAaHOBUT
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//BBITIOJIHEHHE TIPOrPaMMBbI

Console::Writeline {S"Haxuure knaBumy Enter, d9TOOBI
OCTAaHOBUTH BBITIOJHEHUE TMPOTPaAaMMBI");

Console::ReadLine();

return 0;

Onepatop while

Kak w muxn for, umkn while ucronb3yercss B Tex ciydasix, KOLa HEKOTOpasi MHCTPYKILIWSI
(v HaboOp MHCTPYKIIMIA) TOJDKHA OBITh BBITIONIHEHA HECKOJIBbKO pa3 moapsia. Ero cuHTrakcuc maxe
MpOLE, YeM CUHTAKCUC oreparopa £or, U BRIVISIAUT CIEAYIOIMM 00pa3oMm:

while (expri}
stmt;

BHavane oueHuBaercst BblpakeHue exprl. EciM OHO WCTMHHO, BBIMOMHSIETCS WMHCTPYKLMS
stmt. 3aTeM OmsITh MpoBepsieTcsl BbipaxeHue exprl. Jlo Tex mop moka BbpaxeHue exprl Oymer
OCTaBaTbCSl UCTUHHBIM, MHCTPYKLIMSI Stmt OyJeT BBIIOMHATBCS CHOBa M CHOBa. Kak TOJMBKO BbIpa-
XeHUe eXprl CTaHOBUTCS JIOXXHBIM, BBITIOHEHWE LIMKIIA MPEKPAILAeTCsl.

Hanpumep, eciv HyXXHO cO3AaTh LMKJI, BBITIOMHSTIOLIWIA J€CSTh UTepaluii, HaOepyTe TAKOU KOJ:
inti= 0;
while (i < 10}

{
1++;

}

coBfr Cpeny MHCTPYKLIMiA stmt (Te, KOTOpbIE BBITIOMHSIIOTCS HA KaXkIOW MTepaluu) obsiza-
TEJIbHO IOJDKHA OBITh Ta, KOTOpasl KAaK-TO U3MEHSET 3HAYEHUE TEPEMEHHOM, BXOMSILEN
B COCTaB BbIpaXeHUst exprl. B mMpoTMBHOM cilydae BBIMOJHEHUE LIMKIA HUKOIIA HE
MPEKPATUTCSL.

BecKOoHEe4HbI LUyK .
Huxe npmueeneH npumep HeBONbLLIO nporpamMmmsl, BbINOSHEHNE LIJTOpOI7I HeMI/IHyeMO. npmeeneT K Sa_B_VlcaHVIIO -
KOMMbloTepa. o I o

//Kowmrblotep 3aBucC
int main{void)
“while(l);
[MporsoAOET 310 MO CreaytoLLen NpmymHe. BbinonHeHve upkna w hile npop,om@e‘rcﬁ 0o Tex rop, rnoka Bbl-
paKeHe exXprl He CTaHeT NOKHBIM. B [JaHHOM Cryuae BhIDaKeHMIo e'xprl' MOCTOAHHO COOTBETCTBYET -

. 4Cro 1, KOTOOe BCErza BOCTVMHUMAETCA Kak CTVHHOE. T1oaToMy BbiNonHeHve Lykia w h il e 6es BHeLHero
* BMELLIATENECTBA HUKOT A He NpexpatTes. MonobHbIe LyiKib 00bMHO Ha3bIBaIOT O CKOHE YHBIMU. :

Lrouweboe croea switch u do

Visual C++ mMeeT B CBoeM 3amace ellle Iapy ONepaTopOB, YIPABISTIOIIMX IOC/IeI0BATETbHO-
CTBIO BBITIOJTHSIEMbIX MHCTPYKLIMIA. [T03HAKOMUMCST ¢ HUIMU TIOOJIVIKE.
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Onepatop switch

Omnepatop switch momodeH omepaTtopy if, HO MO3BOMISIET y4eCTh Cpa3y MHOXECTBO Baph-
aHTOB ¥ BBIOpaTh TOJBKO OOWH M3 HuUX. (OmucaHue KaXIoro BapHaHTa HaYMHAETCS C KIoYe-
BOTro cjoBa case.) TakuMm oOpa3oM, eci HeoOXOAMMO CO3[aTh KOJ, pellalonuii 3amady Ha-
nonobue; “‘ecsiu 3T0 Bacs, Torna ..., ecnm ato Maa, Torna ..., ecnmu 1o Juma, torma ...”. uc-
MoJIb3yiTe omeparop switch, KOTOpHIi MOXET 3aMEHMTb COOOM cpa3y HECKOJIBKO
oneparopoB if. CuHTakcuc oreparopa switch BBIIVISIUT Tak:

switch ' expr)
{
case vall:
stmtl;
case val2:
stmt2;

default:
dflt stint;

BHauane olieHMBaeTCsl BBIpaXKeHUE expr U €r0 3HAUCHME CPaBHUBACTCS CO 3HAaYeHWeM vall.
(3HayeHue vallOOKHO OBITh KAKUM-HUOYIOb uuciioM, Harpumep 1 wm 23,5.) Ecau 3HavyeHue
BBIPaKEHUST £Xxpr COBIANACT CO 3HAYCHWEM vall, BRITIOMHSIETCS WHCTPYKIMS stmt 1 U BCe TIO0-
Clieytole 3a Heill MHCTPYKLUMKM LWKiIa switch. Ecim 3HaueHue BhIpakeHUsl €xpr He COBIana-
€T CO 3HaueHMeM vall, OHO cpaBHHMBaeTcs co 3HaueHuMeM val2 u T.a. Ecm BB XoTHTE OBITH
YBEpEHbI, YTO IO KpaifHell Mepe Kakas-TO MHCTPYKLMsI OyneT 00s13aTeJbHO BBITOJIHEHA (B TOM
cilyyae, ecii HU ONHO M3 3alaHHBIX 3HAYCHWI HE COBIANET CO 3HAYCHWEM BBIPAKEHUS &xpT ),
nobaBbTe KiroueBoe ciioBo default (kak moka3aHO BbIIIE) M YKAXKUTE TOCIE HEro HYXHYH WH-
cTpykumoo. EcimM mocie BBIMOMHEHMS KAaKOW-TO MHCTPYKLMU BBl HE XOTUTE, UTOOBI BCe IMOCIIe-
JyIollIMe MHCTPYKLIMM TAaKXe BBIMMOJNHSINCh, HabepuTe rocje Hee clioBo break, koropoe cpasy
K€ OCTAaHOBHUT BHITIOJIHEHME orepartopa switch.

qonbiy Eciu BBl 3HakoMBI C s13bIkOM Visual Basic, Bbl, HaBepHOe, OXHugaeTe, YTO, KaKk U B
Visual Basic, B KayecTBe HpoBepsIeMBIX 3HAUYCHUI val MOIYT OBITh MCITOJIE30BAHBI
ctpoku. K coxaneHuto, 310 He Tak. CpaBHUBATHCSI MOTYT TOJIBKO YMCJIOBBIE 3HAUCHMUS,

HO HEC TCKCTOBLIC.

IIponemoHcTprpyemM paboTy omepatopa switch Ha mpumepe, oToOpaXkaroleM Ha3BaHUSI HEKO-
TOPBIX YHCEIT:

//Ha3Banus gucern 1, 2, 3 u 4
switch 'n)
{ -
case i:
Console: :WritelLine (S"oauu") ;
break;
case 2:
Console::Writeline (S"ora');
break;
case 3:
Console::Writeline (S"Tpu"):
break;
case 4:
Conscle: :WritelLine{S"ueTHpe"};
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: reak;
default:
Conscle: :WritelLine [S"Hew3BeCTHOS UYMCI0");

OOpaTtvTe BHMMAaHWE€ HAa HaIM4Me KIIOUEBBIX CJIOB break mocme Kaxmoilh MHCTPYKLMM, Clie-
Jyrolieil 3a cioBoM case. Eci Obl MX TaM He ObUIO, BO3BpAaLaeMBbIil porpamMmodi pe3ysbTar Bbl-
siaea Obl Tak:

n Pe3ynbTar

1 0AWHABATPUHETLIPEHENIBECTHOE yncno
2 [OBaTPUYETLIPEHEN3BECTHOE YNCIIO
nT.n.

H, o o
il He 3a0bIBaiiTe 100ABIIATh TIOCTE WHCTPYKIWIA, CIIEAYIOMMX 3a KaXIBIM CIIOBOM Case

kmoueBoe coBo break. Ecim atoro He menatb, BHIMOMHSITHCS OyAyT BCe MHCTPYKIIMU
orepatopa switch, HaOpaHHBIE TIOCJIE CJTOBA Case CO 3HAYCHWEM, KOTOPOE COBITAJIO
C TIPOBEPSAEMBIM.

Onepatop do

BeimonHenue 1mkiia do BO MHOTOM TOAOOHO BBIMOMHEHMIO 1MKIa While. Omivune cocTout B
TOM, 4TO IMKI While TpoBepsieT UCTUHHOCTDL BBIPaXKEHMsI IO TOTO, KakK OyleT BBHITNOJMHEHA Kakasi-
JM00 MHCTPYKUHA. [1o3TOMy BO3MOXEH BapMaHT (€C/IM BhIpaXKEHME Cpa3y OKaXKeTCs JIOKHBIM), TIpU
KOTOPOM HHU OfHA M3 MHCTPYKLMI He OymeT BbmosaHeHa. Llukn do, Hao0opoT, BHAYasie BBHITOIHSIET
MIEPBYI0 UTEPALIMIO 1 TOJILKO 3aTeM IpOBEpsSeT UCTUHHOCTb BhIpaxkeHusl. Eciv BbIpakeHMe WCTUH-
HO, BBIMOJIHSIETCS ClIeAyIolas urepauus U T.0. Korma BbpakeHue CTAHOBUTCS JIOXKHBIM, BBITIOJIHE-
HUE LIMKJIA TpeKpalaeTcsl.

Do

stmt;

while (expr);

Bor nmpumep mcnonb3oBanye 1MKIiIa do, KOTOPEI BBITOMHSACTCS 0 TeX IOp, ITOKa 3HaYeHUe IIe-
PEMEHHOI i He CpaBHSETCS CO 3HAUYCHMEM IIEPEMEHHOM IT:
inti = O;
do
{
Conscle::Writeline(i.ToString{) )
1++;
h
while (i < nj}:
Ecrm JaXe MEpEMCHHaA 1T UMECT 3HAUYCHUEC 0, 9TO YMUCJIO BCE paBHO 6YI[CT 0T06pa}KCHO Ha 3Kpa-
He. TOCKOJIbKY MpOBepsieMoe BbIpakeHHe (B JaHHOM ciyyae i<n) OLEHMBAETCSl TOJbKO IMOCHIE BbI-
MOJIHEHHYS TIEPBOM UTEpaALIN.
COBET

Bripaxenue i =i+ 1 5KBUBaJIEHTHO BbIPaXKEHUIO i++.
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BRIGITENNART \

S He Mo hoMamb, KAK FMO  WPOULKOGUIM, HO  KOL44
EOLF o UMPOK Obfm KAWWKOU o MEAUUKY,
H4 Molo Wdﬂ-—ohpéﬂuuﬁ AEMAM  MAALHDKUE KOMKM KO4oB .
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e 12

BHumaHue! MNosbilweHHada
QYHKLUMOHANBHOCTD

Yro Takoe (PpyHKIUS

CosgaHue GyHKIUA

b3

>

» MHcnonab3oBaHUe apTyMEHTOB

>  PesynbTaT, BO3BpallaeMblil (GyHKIUEH
>

PeKprI/IH 1 3HAYCHUA apryMCHTOB, YCTAHOBJICHHBIC 11O YMOJJIYaHUIO

OJIBIIMHCTBO CO3[aBa€MbIX MPOrPaMM CJIOXHBI U 00beMHBI. HeKoTopbie M3 HUX COCTOST U3

TBICSIY U JIake MUJUIMOHOB MHCTPYKIMiA. YTOOBI YIMPOCTUTH MPOLECC CO3IAAHMA, OTIAAKH,
MoaubuKauuy U BoGOLUIE MOHUMAHUS OTPOMHBIX (M HE OYEHb) MPOTPaMM, MX pa36UBalOT Ha HCKO-
TOpPOE KOJIMYECTBO 00JIee MPOCTHIX MOAMPOrPAMM.

Visual C++ mo3BoJisieT pa3duBarh MporpamMmy Ha 0oJiee MeJKHe COCTaBJISIOIINE MyTeM OObeau-
HEHMSI JIOTUYECKM CBSI3aHHBIX MEXIy COOOM BBIPaXeHUI M MPUCBOCHUSI UM KaKOTO-TO MMeHU. Takue
BbIIEJICHHBIE B OTAEJIbHYIO TDPYIIIY BbIpaXXeHWs] Ha3biBaloTCs @yukyusmu. (MHOrma GyHKLIMM Ha3bl-
BalOT noodnpoepammamu WIA npoyedypamu. B NaHHOW KHUTE B OCHOBHOM OYIET HCIOJIb30BAThCS
TepMWH (hyHKYUs, OIHAKO APYrMe Ba TEPMUHA TakKe KOPPEKTHBI.)

DyHKIMU MOTYT MMETh Pa3IMYHyi0 00JIaCTb BUIAMMOCTU. [0basvhbie yHKYyuu MOTYT OBITH BbI-
3BaHbl M3 JI000I 4YacTW Mporpammbl. Bubauomeunslie yHKUuu MOTYT BbI3BIBATBCS CaMbIMU Pa3HBbI-
MU nporpaMmmaMu. OfHAKO GOJBIIMHCTBO CO3/aBaeMbIXx BaMu (GyHKUMiE OYAYT, CKOpee BCEro, uc-
MOJIb30BaThCs B Tpenejax TOJbKO OAHOTO oObekTa. Takue GyHKIIMMU, Ha3blBaeMble @YHKUUAMU-
YAeHaMu, NOIPOOHO paccMaTpuBaloTcsa B riuase 17.

MOXHO TakXe HCIMOJb30BaTh paHee CO3AaHHble (GYHKUMU Il MOCTPOEHMSI HOBOM (YHKIMU.
DTOT MpUeM MO3BOJISIET 3HAYUTEIBHO YIMPOCTUTH MPOLIECC HAMMCAHUsI, YTCHUS W PelaKTUPOBAHUS
KOIOB IporpaMMm. B aToli rjaBe onuchiBaeTcsl, Kak MCIOJAb30BaTh (DyHKLMHU s pa30UBKMU OOIBIION
MporpaMMbl Ha HEOOJIbLINE M TIOHSATHBIE COCTABIISIIOLIKE.

/[e/cwiz'a/zme ggOQHMS’aMeHaH Us

Ecnau Bbl mpocMmaTpuBaay Mpenblaylive IJaBbl, TO HaBepHsIKa oOpaTUIM BHMUMaHWE Ha MPUBOIM-
Mbl€ B KauecTBe MPUMEPOB KOAbI MporpaMmM, B riase 3 ynmoMuHasoCh MpaBUJIO, COTJIACHO KOTOPOMY
BC€ BBIPAXXEHMUsI JOJKHBI 3aKaHUMBATbCSI TOUKOW ¢ 3amsAToi (). Ho kak u3BecTHO, M3 J1060ro mpa-
BWJIA €CTh MCKJIIOYEHMS, U MOATBEPXKIECHUEM TOMY MOTYT ObITb HEKOTOPbIE BBIpaXEHUS! B MPUBOIU-
MBIX paHee MpUMepax, Mocje KOTOPbIX TOYKa C 3alsTOid He CTaBUJIaCh.

HTtak, ob1iee mpaBUIO 3ByYMT TaK:

IMoutu Bce BbIpaXkeHMSs JOJKHBI 3aKaHUMBATbCSI TOUKOM C 3aIlsSITOM.

A BOT MCKJIIOYEHHS] M3 3TOTO TMpaBuJa.

¥’ Ecnu BbIpaXeHMe HauMHaeTcsl ¢ cuMBona # (3HaK "peweTku"), B KOHIE HEro TOYKA C 3a-

| NATOI HE CTABUTCS.

B
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Ecm BeIpakeHre HAYMHAETCS C CUMBOJIOB //, TOYKOM C 3aIsITOM 3aKaHYMBATh €r0 He 00sI-
3aTE16HG. TIOCKOJIBKY 3TO KOMMEHTApHiA M KOMITWISITOP BCE PABHO €TO IPOMTHOPUPYET.

.+ Touka ¢ 3aniToil He CTABUTCS MOC/e 3aKphiBaiomeil (GUIypHoit cKoOKM {}). 3a MCKITIoue-
HMEM TeX ciyuace, KOIIA »ruM CHMBOJIOM 3aKaHUMBaeTCd OObsBIeHME Kiacca (class),
H CTPYKTYpHI (Struct) wid TlepedHs (eram).

Cosganune Ppynxyui

Onpenenenre QYHKIMA HAYMHAETCSI ¢ Habopa ee MMeHM U Tapbl Kpymibix ckobok (). (ITosxke, ko-
[a Bbl MTO3HAKOMUTECh C dpeyMeHmamil, B YIOMSHYTbIX CKOOKAX MOXHO OyIeT OIpeIeIUTh CIIMCOK
STUX CaMbIX apryMmentos.) Jlanee ciaenyroT BbIpaKEHUs], U3 KOTOPbIX COOCTBEHHO M COCTOMT (DYHKIIMSI.
TpaBwia nprcBoeHKsT (PyHKIMSIM UMEH B TOUHOCTH COBIANAIOT C MPABIIAMU TPUCBOSHUSI UMEH Iepe-
MCHHBIM. KOTOpPbIE ObUTM PACCMOTPEHbI B IIaBe 8. MTak, BOT KOII, KOTOPBIM OIpeAeseTcs: (DyHKIIMSL:
void funstion name ()

{

stmt;

Hamnpumep, ciemyrommM KomoM cosfaercst (QyHKLIMSI, oToOpaxaromias Ha 3kpaHe TekcT “Hello
World".

void PrintHW()

i

Conscle::WriteLine (S"Helle World");

Tenepp Kaknplii pa3, KOrma Bbl XOTUTE, YTOOBI (DYHKIIMS ObUIa BBITOJIHEHA, HaOepuTe ee MM 1
cpasy 3a HUM Tiapy IyCThIX CKOOOK. DTO IEWCTBHE HA3bIBACTCS 6bi30603 (QYHKUIMU. DYHKIUS MOXET
OBITH BBI3BAHA HEOTPAHWMUEHHOE KOJIMYECTBO pa3.

Kak u1 B ciydyae co crpykrypamy, (pyHKUMM AODKHBI ObITH ONPENENEHBI A0 TOrO, Kak OyayT uc-
MONB30BaHbI, YTO TTOKA3aHO B MpHBEIEHHOM HIpKe mpuMepe. D1o nporpamma HelloWarld, kotopyio
BBI YK€ BUIEJIM paHee, HO 3IeCh KOM, 3aCTaR/SIONIMIA TTPOrpaMMy OXMIATh, ITOKa ITOJIb30BaTellb HE
HaXMeT Ha KiIaBuIlly <Enter> 1 He 3aKOHYWT €€ BBHITIOJTHEHME, BBIIEICH B OTHENbHYIO (DYHKIIMIO, Ha-
3BaHHyl0o nMeHeM HangOut. @ynkims HangOut omnpeneneHa B Hayale MpOrpaMMbl M 3aT€M BbI-
3pIBacTCs (PyHKIMEH main.

//HelloWorld4
//AcnenesoBandme (PyHKUMNA

finclude "stdafx.h"
#using <mscorlib.dil>
using manespace System;

//OxMrcasve, IOKa IOJb30BaTeJdb HE OCTAHOBUT
//BBIIIOTHEHUE IIPOTPaAMMBbI
vocid EangQut{)
{
Conscle::Writeline (S"Hawumure KimaBumy Enter, 4YToOBI
OCTAaHOBHUTH BBIINOJHEHUE MpOTrpaMMEI");
Conscle: :ReadLine () ;
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//C 2TOoll TOYKU HAYUHAETCs BBIMIOJIHEHUE ITPOrpaMMbIl

#ifdef UNICODE

int wmain (void}

#else

int main(void)

#fendif

{
//OTOOpakeHe TeKCcTa Ha DKpaHe
Consocle::Writeline{"Hells World");

//OxkumaHue, TIoKa ITOoJb30BaTelib HE GCTAHCEIY
//BBITIOJIHEHUE NP0 T PAkE]

HangOat (};

return O;

Ucnonb3oBaHne aprymeHToB

@yHKUMS MOXET TpeGOBaTh Il CBOErO BBIMOJHEHUs Iepenay el 3HayeHUil apryMmeHToB. st
KaXIoro apeymernma (MX Ha3bIBAlOT TaKXKe HADAMEMPUMNIIIOIKHO ObITh ONpENeJeHO UM W THUIl
naHHbIX. PyHKIMK, paboTa KOTOPBIX 3aBUCUT OT MepelaBacMbIX 3HaYCHWN apryMEHTOB, 0oJyiee YHH-
BepCaJIbHBl ¥ MOTYT MHOTOKPAaTHO MCIOJIb30BaThCsl B MPOLiECCe BBIMOTHEHUS MporpaMmbl. st Kax-
noi GyHKLUHH MOXHO OIpPEeNeNUTh J1000e KOJTMYECTBO apryMEHTOB JIIOOOr0O THIIA JaHHBIX.

BoT Kak omnpenessiioTcsi apryMeHThI:
void function namel{data typel argl, data type?Z arg2, ...)

{
b

Hamnpumep, npuBeneHHas HuXe (QYyHKIUS BbIUMCIgeT dakropuan uyuciaa. Yucio, mpencrasiise-
Moe TepCMEHHOM M, nepenaercs (yHKUMM B KauecTBe 3HA4YeHMsI apryMmeHTa. [lajzee 5To 3HaueHuUe
HCTOJIb3yeTcs (DYHKUMEN MPU IIPOBEIEHUU BBIUMCIIEHUIA.

//Bbiuucienue u oTobOpaxeHue QaxkTopuaga dYucia
void Factorial{int rNumber)

int nkesult = 1;

int 1i; / /VICTIONB3YEeTCs IJIsi OTCcYeTa uTepalum

//IIUKII, BBYUCIAOIMM GakTopMals. Ha Kaxmor nTepalmm
/ /0Bl pes3yIbTaT YMHOXKAeTCS Ha 1
for (i=1; i<=nNumbher; I++)

{

nkesult *= 1i;

//OTO0OpaxKeHre TIOJIYdeHHOIro pe3yJibTaTta
Console::Writeline{nResult.ToString{)};

Kaxnprit pa3, korma motpeGyeTcss 0TOOpa3suTh Ha 9KpaHe 3HaueHue (akToprania Kakoro-HUOYIb Ymc-
fa. IPOCTO BbI3OBUTE 3Ty DyHKIMIO. Hanpumep, HUXe npuBeneH KO LIMKIA, BBITOJHSIOLIETO TPU UTepa-
umu. Ha Kaxnoii utepaluy 1porpamMma 3anpaiiuBaeT YUEHO. Uls KOTOPOTO HYXHO BbIYMCTUTH (AKTOpiH-
an, ¥ 3ateM nibizsiBaeT GyHkumio Factorial, koTopas oToOpaxaeT Hy:)XHOEe 3HaYeHHE Ha SKpaHe.

int nNumbher;
int i;
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//1IMKJII, BBIIOJTHSOMMM TPM MTepaliin

for (i=0; 1i<3; i++)

{
//IlonyyeHue 4Yuciaa OT MOJb30BaTeJs
nNumber = Int32::Parse{Consalie: :RBeadline());
//BpI30B (dyHKIUM c Tiepenauveil el 3HaAYEHUS apryMmMeHTa
Factorial {nNumber);

Tak ke 1mpocto coznaercsi (hyHKLMSI, TpeOyrolasi 3HaUeHU HECKOJIbKUX aprymMeHToB. Harpu-
Mep, cllemyromast (PyHKILMS OTOOpaXkaeT pe3y/ibTar, BhIUMCIEHHBIA 10 (opMyne foo*nt, roe 3Ha-
YeHUs! TIepeMeHHbBIX 00 U M SIBIISIOTCS apryMeHTaMu 3TOM (DyHKIINU:

//PYHKIINS, WCITONb3yIOIlass 3Ha4YeHHUsT OBYX apryMeHTOB
viod Fooctorial(int r.Foo, int nNumber)
{

int nResult = 1;

int i;

//1IUKJII, BBYMUCIISOIMI dakTopMalsl. Ha KaxIoM MTepaLla
//obmit pPe2yJIETAaT yMHOXaeTCs Ha 1
for (i=1; i<=nNumber; i++)}

(

nResult *= i;

//YMHOXEeHMEe dakTopmarya Ha 4Ymcio foo
nResult *= nFoo;

//OTobpaxeHre IIOJIyYeHHOTO pe3yiibTaTa
Console::WriteLine (nResult.ToString() ;

dyHKUMKM, KOTOpbIe BO3BPALLAIOT pes3ynbTar

Bce ¢dyHKIIMM, pacCMOTpeHHBbIE paHee, BBIMOJHSUIM KaKue-TO ACHCTBUS (HApPUMEp, BBIYUCISIN
dakTropuan u orobpaxkanu MojaydyeHHOe 3HaueHMe Ha dKpaHe). OmHaKO (YHKLUMM MOTYT TaKXKe BO3-
BpallaTh HEKOTOPOE 3HaueHME B KauecTBe COOCTBEHHOTO pe3yjibTaTa. DTa BO3MOXHOCTb OYEHBb MO-
Jie3Ha, TOCKOJbKY TMO3BOJISIET MCIOJIb30BaTh (GYHKIIMU TpPU TMOCTPOCHUM BbIpaxeHuil. Hampumep,
MOXHO HCIIOJIb30BaTh MaTeMaTHiyeckue OuOIMoTeuHble GYHKIIMM, Takue kKak Math: :Cos (),
BHYTpU BBIpaxkeHHUI, mogo0HbIX aToMy: 3*Math: :Cos (angle).

Bbl MoxeTe co3maBaTh COOCTBEHHBbIE (DYHKIMM, BO3Bpalllaollure pe3yibraT. Hampumep, Moxere
co3iaTh GYHKIHWIO, MTPOCMAaTPUBAIONIYI0 6a3y MaHHBIX W BO3BPAIIAIONIYI0 UMST KJIMEHTA, COBEPIIUB-
1Iero HauOoJbIllee KOJTUYECTBO MOKYMOK. Mau MoxeTe co3naTh (GyHKIIMIO, BO3BpalIalONIyI0 B Kaye-
CTBE pe3yjibTara OOIIYI0 CyMMY COBEPIIEHHBIX 3a MOCIEIHUNA MECSIL CHENIOK.

YroObl (hyHKIMST BO3Bpallasa KaKOW-TO pe3y/IbTaT, HY>KHO BBIITOJIHUTH JABa YCIOBUSI:

V v’ Tipu ompeneneHny GYHKUUM Tepea ee MMEHEM BMeECTO clioBa void yKas3aTh THI HAaHHBIX,
KOTOPBIH OyIeT UMEeTh BOo3BpallaeMoe (GyHKIIMeH 3HaYeHUe;

S

v HCIONB30BaTh KIIOYEBOE CIOBO return B Komax (YHKLHM IO TOTO, KaK BBIMOJHEHUE
[_ GyHKIIUM OyaeT OCTaHOBIEHO.

S

CiioBOM return BO3BpalllaeTcsl TMOJIEYEHHBIN pe3yJbTaT, a BBIMIOJHEHUWE caMoil (GYHKUUU He-
MeJIeHHO mpekpaniaeTcsi. Eciu Bbl HaGepeTe CI0BO return mocpeay KoaoB GyHKIUU U OHO OydeTr
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00paboTaHo, Bce OCTANbHBIC KOMbI (DYHKIIMM, HaOpaHHBIE TOCJe CNIoBA return, BBITONHSTHECA He
oymyt. (He Bce cnoBa return oOpabatsiBatoTCsl B 00sizaTesIbHOM mopsiake. Hampumep, ecmm oHO
OyzmeT HabpaHO Cpemy WHCTPYKLMIA omeparopa if, oOpaOaTeIBaThCsl OHO OyIeT TOJBKO B CiIydae
BBITIOTHEHUSI TIPOBEPSIEMOTO YCIIOBHSI. )

Hwxe npuseneH npuMep GyHKIMM, BbIUUCTSIONIEH (hakKTopral 1 BO3Bpallaloliell ero B KavyecT-
B€ CBOETr0O 3HaueHMs. DTa (yHKIMS paboTaeT Tak Xe, KaK W TIpeAblaylasi, 3a UCKIIOYEHUEM TOTO,
YTO MOJTYy4eHHOE 3HAYeHHe He OTOOpaKaeTcsl Ha OKpaHe, a BO3BpaIllaeTcsl KakK pe3ybTaT (DyHKIWH.
//Brlurcnerne dakTopMasia duciia
void Factorial tint nNumber)
{

int nResult = 1;

int i; //UcHonb3yeTcs s oTcdeTa UTepalii

//UVKIT, BHYMCIISOIMM dakTopMrall. Ha Kaxmol MTepalin
/ /oyl pesyiIbTaT yYMHOXAaeTCs Ha i
for {1=1; i<=nNumber; i++)

{

}

nResult *= 1i;

/ /TlorlydeHHoe 3HadYeHMe BO3BpalaeTCss KakK pe3yibTaT
return nResult;

[MTockonbky Teneps GyHkimst Factorial BosBpallaeT pesysibTaT, Bbl MOXETE MCIOIb30BaTh €
TIPM TIOCTPOSHUH BBIpaKeHMIA. B HEKOTOPBIX CITydasix 3TO MOXKET ObITh OYeHb TOJIE3HOM BO3MOXKHO-
ctelo. Bot, Hanpumep, kon, e dyHkimss Factorial BeisbBaercs dyHkuueir WriteLine, Koto-
past cpasy e 0ToOpaskaeT IMOTydeHHOe 3HaYeHHe Ha SKpaHe:

nNumber = Int32::Parse{Console::ReadlLinel()}:
Ceongcle: :Writeline (S"¢axropuan uucna {0} pasen {1}1",
nNumber.ToString() ,
Factorial (nNumber) .ToString(}) ;

OyHKIMK, BO3BpALIAIONIMEe 3HAYCHMSI, MOTYT ObITh WCIIOJB30BaHBI B JIIOOOM MecTe, I'ae MOTYT
OBITh MCITOTE30BAHBI 3HAYECHMS TOTO K€ THIA, YTO M BO3BpallaeMble (DYHKIMAMU pe3yiIbTaThl. Tak,
ecn (yHKUMs BO3BpalllaeT YMCIOBOE 3HaueHWe TUIa integer, ee MOXHO MCIOIb30BaTh B JIIOOOM
MecTe, TJe MOXHO TIOICTABUThL YMCIIO TUMAa integer. HamprMep, B TAKOM BBIpaskKeHUU:

nMyNumiper = 3*Factorlal(nNumber);

Bo3zBpaiiaemble (OYHKIMSIMA Pe3yJIbTaThl MOIYT TaKXKe ObITh MCIOJIB30BaHbI KAaK 3HAYEHUS ap-
TYMEHTOB, TepefaBaeMble OpyruM pyHKumsM. Harpumep, utoOs! BeI3Bath pyHKIMo Factorial,
el HyXHO TiepelaTh B KauecTBe apryMEHTa 4YMCJIOBOe 3HayeHue Tuma integer. ITockombKy cama
(yHKIIMS TaKKe BO3BpalllaeT 3HaYEeHWE TUTIA integer, OHO MOXET ObITh MCITOJb30BAaHO U KakK apry-
MeHT 3710 (pyHKIMU. Hipke mokazaH Koj, B pe3ysbTaTe BBIMOJHEHUS KOTOPOTO Ha 3KpaHe 0ToOpa-
JKaeTcsl 3HaueHre (akropuaia oT akropuana yuca.

nNumber = Int32::Parse(Console::Readline(});

Console: Writeline(Factorial (Factorial (nNumber)).ToString{});
A 3TMM KOIOM ompefensieTcs:, Oynet in pakToprai 3a0aHHOTO Yuciia 0oJblie ynucia 72:

if ((Factorial (nNumber} > 72)

{
}

Consola::WritelLine(S"®akTopmuan Oojblie 4yem 72");
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Mnockl n MMUHYCbI rnoGanbHbIX nepeMeHHbIX

Mocne Toro Kak dyHKLYS 3aBepLLUAET CBOIO PaboTy, BCE 3HAYEHUsI BCEX NMEPEMEHHBIX, OOBbSIBNIEHHBIX BHYTPU 3TOW
* dyHkumm, Tepstotcs. Mocne 3Toro BOCCTaHOBUTL MHBOPMALWIO, KOTOpast XpavaaCb KaK 3Ha4yeHus aTux nepe- *
: MEHHbIX, Y)X& HEBO3MOXHO. ECnn e oHa BaM eLle HyxHa, ee HeoBX0aMMO BepHyTb C 1Crosb30BaHNEM CrloBa
return Kak pesynsrar aToi pyHKuMM. ) ) )
I‘Ipeu,nonoxmm HarnpuMep, 4TO BaM HYXHO y3HaTb MMsi CaMoro BbICOKOOI'IJ'Ia‘-IVIBaeMOI'O COTPYOHVIKA BbilLeli op-,
raHv3aummn. Ecnv Bbl XOTUTE TOMBKO 0TOBPA3UTL 3TO MMS Ha SKPaHe 1 GoMbLUIE HUKOrAA K HEeMy He BO3BpaLLaThb- )
cs1, HabepuTe KOMaHAay BbIBOAA HAa 3KPaH BHYTPW GYHKLMM 1M He BO3BpaLLAliTe HMKaKoro pesynstata. Ho, ecnu
9TO UMS! JOIXHO BbiTb KaK-TO UCMOB30BAHO 32 npeaesiaMmi hyHKLMM, HarpyMep Mpu Co3aaHnM Kakaro-HUBY L
0T4eTa, BEPHUTE €ro KaK pesyrbtar hyHKLMN.
: CoxpaHuTb MHbOPMAaLMIO MOXHO 1 6e3 MCMOb30BaHKS KMIOYEBOro cnosar et ur n . [lenaercsa 3To C MOMOLLLIO
i Tak Ha3blBaeMbIX r/100a/1bHbIX MEPEMEHHbIX, KOTOpble 0OBbSBASIOTCS A0 Havana paboTsbl dyHKuMM ma in. Ceoe
Ha3BaHVe 3TV NEPEMEHHbIE Monyumny Gnarofapsi BOSMOXHOCTM VX UCTOMNb30BaHMS B IIOOOM MeCTe nporpam-
Mbl. ECrv BEpHYTLCS K HalLEMY MPYMEPY, TO UMsi CAMOrO BbICOKOOMIAYMBAEMOr0 COTPYAHMKA MOXET ObITb CO- '
XPaHEHO KaK 3Ha4YeHNe OJHOM U3 roBasbHbIX NEPEMEHHBIX. 3HaYeHWs robasbHbIX NEPEMEHHBIX HE MpornaaaloT
: nocne 3aBepLueHVst paboTbl kakol-nMBO OTAENBHON YacTW NPOrpamMbl, NO3TOMY OHWU MOTYT WMCMO/b30BATLCS
; 151 COXpaHeHmst nHopmMaumm, Noy4eHHON BO BPEMSI BbIMNOHEHWS (PYHKLN.

© OpHaKo, K COXANIEHMIO, UCTIONb30BAHME MOBAUTbHBIX NEPEMEHHBIX MOXET GAEsaTb KOAb! MPOrPaMMb! MOXOXMM :
. Ha cnareTTu (Tak Ha3bIBAIOT KOAbI, KOTOPbIE TPYAHO MPOYMUTATb U MOHATH, Kak oHn paboTaiot). Ecom BhI GyaeTe
. MCMONB30BaTh MOBANLHBIE NEPEMEHHBIE BHYTPU (GYHKLIVIA, MOHSTH, YTO NPOM30MAET B Pe3yNibTaTe BhINONHEHWS
KOZIOB MPOrpamMmbl, GyIeT KpaiiHe CIOXHO, Tak Kak Bam MPUOETCS NPOCMATPUBATL MOLPSIA, BCE KOAb! MPOrpam-

i Mbl. 3TO HEMNB3S CHNTATbL XOPOLLIEV NPAKTVKOW, TaK Kak B UAEane Bbl O/KHbI 6e3 NpocMOoTPa Kakaoi OTAEeNbHOM

- CTPOKM PYHKLMM CYMETb TOYHO OMNPEAeNnTb, 3HaYEHs KaKUX apryMEHTOB el HYXXHO Mepesarb 1 HTO NPOoN3oii-

! [eT B peaynkTaTe ee BLINONHEHUs. OTO BaXHO, MOCKONLKY B 3TOM CIyHae Bbl MOXETE MOHMMATbL Ha3HAYeHre 1
MCMONb30BaTh PYHKLIM GE3 HEOBXOAMMOCTM BHVIKATH BO BCE HIOAHCHI BLINOSHEHIS OTAEMbHBIX KOAOB,
BOMBLUMHCTBO CIOXHBIX /151 OGHAPYXEHMS! JIOMMHYECKMX OLLMGOK BOSHUKAIOT 13-38 HEAKKYPATHOrO MCIONL30BA-

{ HUS| TNOGANbHBIX MEPEMEHHBIX. [10STOMY HAMHOMO MPEANONTUTENHEE BO3BPALLATL PE3YNLTAT MYHKLMW, YEM
MCMONb30BaTh BHYTPY Hee robasibHble MEPEMEHHbIE. Ecin HeobGXxoayMo BEPHYTb MHOTO 3HAYeHWiA, BOCMOSb-
3yVITer CTPYKTYPOW U1 CCbISIKOI Ha CTPYKTYPY.

U cnoeaée/me,uca K gpakmopunatau

B 3TOM pasnene Mbl BHOBb BEpPHEMCSI K MPOrpamMMe, BBIYMCISIONIEH (hakTopuan 3alaHHOTO 4KC-
na. Ho temepp mporpamma OyzmeT cocTosITh M3 HecKonbkux ¢yHKimil. Korma Oymere mpocMarpuBaTh
KOl TpOTpaMMbl, 00paTUTe BHMMAHHWE, YTO, XOTSl Terepb OHA BBIISIIUT HECKOJIBKO CIIOXHEE, KO-
Jibl (DyHKIIMM main cTaid HaMHOro Tpoiie. Benp Temepb OHM COCTOST BCEro JIMILbL U3 YEThIPeX Bbl-
paXeHMii (eCTM HE CUMTaTh KOMMEHTApUEB).

B mporpamMe kpome ¢yHKIMM main ucmomb3ylorca eme ae (yHkimu: Factorial m
GetNumber. Oyukuusa Factorial Berumcnsier dakropran 3agaHHoro vucia. OHa NMPUHUMAeET B
KayecTBe apryMeHTa YMCIIO, Ul KOTOPOTO HYXHO BBIYMCIUTH (haKTOpHaa, W BO3BpAIlAeT B KayecT-
Be pesyabTara dakropuan storo uucia. PyHkims GetNumber ucmonb3yeTcsl ATl MOMYYEHUsT OT
TIOJTb30BATENSl YMCHA, A1 KOTOPOTO HYXHO BBIMUCIUTH (DakTopUal.

@yHKIMST main CHOBa M CHOBa UCTONb3yeT GyHKIMio GetNumber 1 ModydeHHs OT IOJIb30-
Baresisi HOBbIX uyuced. [lomyuwB ocucpenHoe yucino, QyHKIMS main  BbI3bIBAET  (DYHKIMIO
Factorial mwia BerumciaeHust pakroprana ¥ OTOOpaXkKeHUSI €ro Ha 3KpaHe. DTO IIPOHOJIKAETCS IO
TeX Mop, ToKa ToJIb30BaTeNlb He HabepeT uucio O (Hyb).

OOparute BHMMaHUe (YHKIMS Mmain orpenesser, KOria HYKHO OCTaHOBHUTHCS:

while (nNumkber - GetNumber( ) )
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IMomuute, yto MKI wWhile Kcronb3yeT BhIpaXeHHE KaK YCIOBME [UISL BBIIOJIHEHUS WIM HEBBI-
MOJTHEHUS cliefytoleid utepauuu. Mtepaiyst BBITIOTHSIETCS, €CJIM TIPOBEPSIEMOE BbIPAXXEHUE UCTUH-
Ho. B Haimem ciydae BbIpakeHME BbI3bIBAa€T BHauajle QYHKUMIO GetNumbe r i MOMyYeHUs 4ucia
OT IOJIb30BaTelIsl. 3areM IIOJIyYeHHOe YMCIIO IpKcBavBaeTcs IepeMeHHoii nNumber. [lanee Bo3-
MOXHBI JBa BapuaHTa. Ecii monb3oBaTens HabupaeT uncio (), BHIMOJHEHWE 1MKIIA MPEeKpalaercs,
TTOCKOJIbKY 3TOMY YMCITy COOTBETCTBYET JIOTMUeckoe 3HaueHue false M BbIpaXeHUe BOCIPUMHHUMA-
eTcsl Kak joxHoe. Eci ke mosb3oBaTenb HabupaeT 11000e MOJI0XUTEIbHOE YMCI0, OHO MpUCBau-
BaeTcsl IepeMeHHoii nNumber M BBIIOJHSAETCS UTepalysl LKA, DTOT CIoco0 HCHOIbL30BAaHUS
mykia while nOBoiBHO 4YacTo MOXHO BuaeTh B mporpammax C++. (Ecmu BbI TecTupyeTe mpo-
rpaMMy WIM TIPOCTO JIIOOUTE CO3AaBaTh MPOOJIeMbl, MOXETe BBECTM OTPULATESIbHOE YMCJIO, TOrma
IporpamMma BbIIACT HEMpaBWIbHBINA pe3ynbTaT. YToObl 1M30eXaTh 3TOro, MoxeTe T00aBUTh KOI, KO-
TOpBIN OyIeT TPOBEPSATh BBOAMMbIE TOJIB30BATENIEM YMCIa U MPOCUTh BBECTH YMCIIO 3aHOBO, €CIIU
OHO OKAXETCS OTPULIATENIbHBIM. ) '

Hrak, BOT HOBBII1 KO TIPOTpaMMbl, BHIYUCISIIOLIEH (hakTOpUat:

//Bbluncinenuve daxkrtopuana go Tex Mop, IMoOKa
//mnonb3oBaTenb He HabepeT uucio O

$include "stdafx. h"
#using <mscorlib.dil>
using manespace System;

//@OyHKIIMS BBIYUCISIET M BO3BpalllaeT 3HaueHue ¢akTopuaia
int Factorial{int nNumber)
{

int nResult = [;

int 1; //UcHonb3yeTcs IJis oTcYeTa WTepaliuil

//IVKI, BBMNMCISOIM dakTopmarn. Ha Kaxmoy mTepalm
//obumii pes3yIbTaT yMHOXAaeTCs Ha 1
for (i1=1; i<=nNumber; 1i++)

{

nResult *= i;

}
//Bo3BpameHme pe3yibTaTa
return nResult;

//OYyHKIINSI IIPOCUT IIOJIb30BaTelsisd HabpaThk dYMCIIO,
//a 3aTeM BO3BpalaeT 2TO YMCIIO KakK pe3yJbTaT
int GetNumber (}

{

int nNumber;

Conscla::Writeline (S"BeenuTe YuUCIO0");
nNumber = Int32::Parsei{Console::Readline());
return nNuroer;

//C DTOM TOYKM HaYMHAEeTCs BHIIOJIHEHUE IIPOTPaMMEL
#ifdef UNICODE
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ir:it wmain (void)
$alse

int main (void)
fendif

{

int nNumber;

A ryyeune uMcen oT Mosib3oBaTeNsl O TEX MOP,
//noKka OH He nabeper yucio O
while (nNumber = GetNumber())
{
//OTobpaxeHue 3HaueHue (akTopuasa A yKa3aHHOTO
//uucna. Ilpu 3TOM HcCTONb3yeTcCs 3HauYeHUeE,
//pozBEpanaemoe ¢yHkumeir Factorial "
Conscole: :Writeline (S"¢axTopuan vucaa {0} paBeH {1} -
nNumper . ToString (),
Factorial {(nNumber) .TaString{)};

//CxoHuadHre BREIIOJTHeHMA NROTDaMME
Corzole: :Writeline (5"Bye")
return O;

YreHue nporpamm, copgepxawmx GpyHkumm : _

Ecv nporpamva conepuT dyHKLIMK, OHY 0BLIHHO OMPEAENSIOTCs A0 TOro, Kak ByayT UCTIoNs308aHb!. [oatomy,

€C/IM Bbl HAYHETE YMTATL KOIbl MPOMPaMMbl OT Ha4ama 1 10 KOHLA CTPOKA 33 CTPOKOW, BaM BHauare NMpuoeTes
- MPOLLTYAVPOBATb MHOXECTBO PaspO3HEHHbIX AETaNe U TOMBKO B KOHLIE YBUAETD, /151 YEro OHW UCTIONB3YOTCA U

B KaKOV MOC/IeOoBare/IbsHOCTV BbINOSHAIOTCS. i

[MpvBEOEM HECKOSTBLKO COBETOB, KOTOPbIE MOMYT 3aMETHO YMPOCTUTL JTOT MPoLEeCC. -

v Bowm Gaitn conepkuT GyHKLMIO main, mpornycTuTe OCTaslbHbie KOfbl M HauMHaifte C MpocMoTpa
UMEHHO 3TON dyHkumn. Ecim dyHkuma main Bbi3bIBaET KaKYIO-TO JIPYIYI0 DYHKLMIO, BEPHUTECH K
OMPENENEHMIO 3TOM YHKLWM 11 MPOCMOTPUTE €€ KOAbI.

¥ Ecv alin COCTOMT TOMBKO U3 Habopa PadiiiHbX GYHKLMNA 1 He BKITIOYAET B Cebst GyHKLWO main,
NPOCMOTPUTE BHaYasle Ha3eaHWs BCeX YHKUMIA. MpouuTaiite KOMMEHTapWK, OObSICHIOLLWE Ha3Ha- -
yeHve Kaxaon GyHKUMM, MMocre aToro onpenenure ans cebsl, AETM BbIMOMHEHWS KakuX (YHKLMNA
Bac VHTEPECYIOT, a Kakme QYHKLMKN, HA0BOPOT, MOXHO npomrHopmpOBaTb

¥ O0bMHO KOObl HaMBOsee BKHLIX PYHKLMIA HABPaHbI B KOHLIE d)avma

Ecrv Bac yavensiet ToT ¢akT, YTo NEPEMEHHBIM BHYTPN YHKLIMIA MPUCBAMBAIOTCS TE XE UMEH, 41O 1 nepe- -
MEHHbIM, MCroNb3yeMbIM 3a NPengiamMi 3TMX QYHKLMIA, He nepexvieaiiTe —B rnase 15 atoT BoMpoc paccMoT-
peH noapobHo.

Pewypcuscnacubo sne, wio echis

4 U MeHs

L1 (yHKUMST BBI3BIBACT caMy celsl, 3TO HasbIBaeTCsl pexypceitey. PeKypcusi odeHb JacTo ripH-
HCTCA B TCX ciydasiX, €ClM OfHY M Ty Xe 3aJayy HaMHOTO TPOIIE BBIMOJHUTH Ul MEHBIIETO
HE1d UCXOTHBIX WIEMCHTOB.
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[MpeanosnoxumM, HaAMpUMep, YTO HEOOXOIMMO OTCOPTUPOBATH OOJIbLIONW Habop uucen. {3ITo
KJlaccuyecKasl 3ajada, 4acTO paccMaTpuBaemas B KHUTaX [0 TpOorpaMMUpoBaHUi0. Bo3mokHO,
npenjiaraeMoe 3/IeCh pellleHUe ¢ TOMOIIbI0 MCIOJIb30BaHUSI PEKypCHU BaM ITTOKaXXeTCsl He BIIOJHE
OYEBHMIHBIM, HO, B OTJINYME OT PEIbHOW XW3HU, B KOHTEKCTE MPOrPaMMUPOBAHUSI UMEHHO 3TOT
TOJXO/ CUMTAETCS OTHUM W3 CaMbIX ONTUMAabHBIX.) OTCOPTUPOBAaTh OOJBIION HAOOP YMCesT Kpaii-
He ciioxHo. CaMblil TIpOCTOl CIOco06 caesiaTh 3TO — TMPOCMOTPETh BeCh CIMCOK M HAWTW HAaWMMEHb-
1ree YMciio, TIEPEHEeCTH ero B HOBBINM CITUCOK, KOTOPBIN OYyIeT UTOTOBBIM, W 3aT€M MPOAOJIKATh 3TOT
mpoliecc 10 TeX Mop, MoKa Bce Ynciia He OyIayT TepeHeceHbl B 3TOT HOBBINM cniucok. HemocTtaTok me-
TOJa COCTOMT B TOM, YTO OJWH M TOT Xe CIHUCOK MPUXOMMUTCS MPOCMAaTPUBATh CHOBA U CHOBAa, a 3TO
3aHMMaeT MHOTO BpeMeHHM. Tak 4To TipobiieMa COPTMPOBKU YHMCET HE TaK MPOCTa, KaK 3TO MOXET
BHavaJle TTI0Ka3aThCsl, 1 UMEHHO MO3TOMY € TOCBSIIICHBI 1eTble KHUTH.

YT0OBI YCKOPUTH MPOLIECC COPTUPOBKU, UCIOJB3YIOT PEKYpCHUIO, pa3ouBasi TIpU 3TOM MCXOAHBIN
0OJIBbIION CIUMCOK Ha Gosee Menkue. [1peAmnonoXuMm, Hampumep, YTO BMECTO COPTUPOBKU OJHOTO
GOJIBILIOTO CIUCKA BaM HYXXHO TMPaBWJIbHO OOBEAWHUTH BMECTE IBa HEOOJBIIUX YXE OTCOPTHUPOBAaH-
HBIX clUcKa. B melicTBUTENIBHOCTH clieaTh 3TO JOBOJBHO MPOCTO.

Brb1 cripocuTe, Kak 3T0 Aenaetcsi? HazoBeM CnycoK, KOTOPBI HAaYMHAETCSl ¢ MEHBIIETO0 3HAYeHUSI,
crmickoM A. Btopoit cimcok HazoBem crickoMm b. MToroBeiit ciucok HazoBem B. O0beAMHUTH CIIMCKU
A ¥ b Tak, 4ToObl B UTOrOBOM CIMCKE BCE 3HAYCHUSI TAKXKe ObLIM OTCOPTUPOBAHBI, MOXHO CJIEIYIO-
MM obpazoMm. Bo3bMuTe mepBbiii (HAMMEHBIIMI) 3JEMEHT CIMCKa A M TIEpeHECUTe ero B CIMCOK B.
3aTeM CpaBHUTE BTOPOM 3JEMEHT CIUCcKa A ¢ TiepBbIM 3jieMeHTOM cnucka b. Ecau oH Takxke Oymer
MeEHblIIe, YeM HauMEHBIIMI 2JieMeHT cniucka b, nepeHecute ero B cnimcok B. IMpomokaiite aTo n0 Tex
op, MOKa 3JIEMEHT CNucKa b He okaxeTcss MeHblIe, yeM 3jieMeHT criicka A. Toraa nepeHecute B CIv-
cok B anemeHT criucka b. Tereps cpaBHUTE ClIeaylonuii 2JIeMEeHT cnrcka b ¢ HauMeHbIMM (oH OyaeT
HaMMEHBIIMM M3 OCTaBILIUXCSI) 3JIEMEHTOM CIKMCKAa A MU CHOBA MEHBILIMI U3 3TUX JBYX JIEMEHTOB Te-
peHecute B cricok B. TIpoposokaiiTe 3TOT mpoiiecc 10 TeX Mop, MoKa Bce 3JeMEHThI U3 CrUckoB A u b
He OyayT rmepeHeceHbl B cMcoK B. Bo3MoxkHO, Ha OGymare 3TOT MyTh KAKETCA HECKOJIBKO 3aIlyTaHHbBIM,
HO TOBEPbTE, YTO 3TO HAMHOTO ObICTpee U 3 deKkTUBHEee, YeM CHOBa M CHOBA MPOCMAaTPWBATh OAUH U
TOT ke crucok. [TonpoOyiiTe peaan3oBaTh 3TOT MPOLIECC HA KOMITBIOTEPE, 1 Bbl B 3TOM YOEAMTECH.

Teneps BOZHMKAET BOIPOC, KaK M3 OAHOTO OOJBIIOT0 HEOTCOPTUPOBAHHOTO CITMCKA CIEJIaTh IBa
MEHBIIINX, HO OTCOPTUPOBAHHBIX (YTOOBI IMOTOM IOJYYUTH OMWH OOIIUII OTCOPTUPOBAHHBINA CITH-
COK). MoXHO pa30ouTh OOJBIIOI CITUCOK MOTIOJIaM U OTCOPTUPOBATh Kaxkyro TosioBuHYy. Ho kak ot-
COpPTHUPOBaTh TTOJIOBMHY crnicka? Ee MOXHO TakKe pa3OWTh IOIMOJaM M OTCOPTUPOBATH TOJIOBUHY
OT TTOJIOBUHBI. Eciin mpomokaTh OeJUTh CIUCKU TOTI0JaM, paHO WX TTO3IHO OHU OyIyT pa3OUThI
Ha CITMCKU, COCTOSIIIINE W3 OJHOTO WJIM NIBYX 3JeMeHTOB. [IOHSITHO, YTO TaKue CIUCKUA OTCOPTUPO-
BaTh MpOILE MPOCTOTrO.

Hanee, uMesi OTCOPTUPOBAHHBIC CIMCKU M3 OMHOTO-JABYX B3JIEMEHTOB, ABUTAUTECh B OOpaTHOM
HanpaBJeHUU, OObEANHSISI CIIMCKUA TaK, YTOOBI TOPSIIOK COPTUPOBKM He Hapyiaics. Ha mocienHem
1are y Bac OyayT IBa OOJIbIIMX OTCOPTUPOBAHHBIX CITMCKA, OOBbEAMHUB KOTOPbIC BbI MOJIYYHUTE He-
00XOAMMBII pe3ybTaT. TakuM 00pa3oM, UCMOJb3Ysl PeKypCHUIO, BbI yIpolllaeTe 3amavy, pa3ouBas ee
Ha HeOOoJIbIIMe MOA0OHBIe MOoA3a1avuu.

[IponemMoHCTpUpYyeM CKa3aHHOE Ha MaJIeHbKOM TpUMeEpe.
1. Bort cnucoOK, COCTOSMMIA M3 YHUCE]I, KOTOPbIE HY?KHO OTCOPTHPOBATD:
1375927
2. PaiofikeM ero Ha ABa CNHUCKA NMOMEHbIIIE:
1375 927
3. OTHU (CIIUCKA mo-npekHeMY 00JblME, MO3TOMY Pa300beM HX HA elle 0ojiee MeJIKHe:
13 75 92 7
4. Bor TaKMe CNIMCKH OTCOPTHPOBATH OYE€Hb MPOCTO:
13 57 29 7
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5. Tenepb noiizemM B 0OPATHOM HANPABJIECHUHA M OOBEIVHUM paHee pa3iesieHHble CIIMCKU:
1357 279

6. U HakoHell, MOJTyYM OKOHYATEJIGHBINA Pe3yJIbTAT:
1235779

VYpa! Tlomayuunocs!
Kon, peamsyroluii 3TOT IIPOLIECC, MOXET BBIVISIIETh MPUOIM3NUTEIHHO TaK:
Cnucorducen
Sort (CnucoxYucen)
1f (KomuuecrtroZnemernTor (Cnrcoxducen) == 1)
{

return Crmcok4ucern;
1f {KommuecrroldnemeHnTos {CnucorYucen) == 2)

KOI IJIA COPTHPOBKM OByX uucen //IIyTeM ux CpaBHEeHMS
return CopTHROBAHHENCONKCOK]
}
//Ecmu obpabaTHBaeTCcs STOT KO, 3Ha4YMT, CIIMCOK
//cocTouT mu3 0OoJjlee uYeM NOBYX D2JeMeHTOoB. OH pazbmBaeTcs
//TiorioniaM, ¥ QYHKIMS SOrt BHIBHBAETCS CHOBA
OBbenuHMTE {SOrt (nepBas IIOJOBMHA CIMCKa dYucen),
Scrt{nepead HOJOBMHA CIMCKa 4YMCEeN)) ;

3amaya BeIUMCICHUS (haKTOpHaia YMCAa., KOTopasl paccMaTpvBaiach paHee B IVIaBe, TAKKe MHO-
IJa pelaercsl MyTeM HKCMofb3oBaHUsl pekypcuu. [lpuseneHHas Huke (ynkuus Factorial Bo
MHOTOM IIOXOXa Ha CBOIO fp&IUIECTEEHHNLY, HO 3IECh Ul BBIYUCIEHN (DAKTOpHAa BMECTO LIMKIIA
for ¢dbyHKIMS BbI3bIBAaET caMy ceOsl CO 3HAUYEHUWEM apryMeHTa, paBHbIM 4uciay n-1. Jpyrumu cio-
BaMU, UCTIONIB3YeTCs TOT (hakT, uTo (hopMyJTy BblUMCIEeHUs hakTopuana ! =n* (n=1:* (n-2) . ..
MOXHO TIpeACTaBUTh B Buzie ! =m* ( (n-1}!).

Pazymeercs, (m-1) ! paBeH (n-1)~( (n—-23!). Takum oOpa3oM, (byHKIIMS, BbIYMCIISIOLIAS
(bakTopuran 1j1s1 KaKoro-To Yuciia, MOXET JieJlaTh 3TO TyTeM YMHOXEHUsI TOrO YMClia Ha Pe3yJbTar,
BO3BpAaILlaeMBbIii €10 Xe I Yicia, Ha eUMHUITY MEHBIIIETO.

//Wcnonb3oBaHWe peKypCcUM [JisI BblUMCIEeHUS (akTopuana
tinclude "stdafx.h"

$fusing <mscorlib.dll>

using manespace System,;

//@yHKUMST BBIYUCISET W BO3BpallaeT 3HauyeHue dakrTopuana,
//UMCTIONBb3ysT TIpU BTOM METON PEKYpPCUMU.
//®Paktopuan yuciaa 1 paBeH 1. Brto mpocTo.
//Ecnu uucino He paBHO 1, BbI3BIBaeTcs ¢GyHkumss Factorial
//Ans 4ucia, MeEHbIIEro Ha eIWHUIly
int Factorial{int nNumber)
{
for [i=1; i<=nNumber; it++)

{
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nResult *= i;
}
//BO3BpalmeHne pe3yibTaTa
return nResult;

}

//OYHKIIMS TIPOCUT IIONIB30BaTesIsI HabpaThk dYMUCIIO,
//a 3areM BO3BpallaeT DTO YMCIIO KakK pPe3yJIbTaT
int GetNumber{)
{

int nNumber;

Console: :Writeline ($"BBeanTe 4yncio") ;
nNumber = Int32 : : Parse (Console : : ReadLine () ) ;
return nNumber ;

}

//C 2TOM TOYKM HAYMHAETCSI BHIIOTHEHME IIPOTPaMMEL
$ifdef UNICODE

int wmain{void)

#else

int mair (void)

#endif

{

int nNumber;

//Tlonmyyenme 4Ymcesl OT IIOJIB30BATENS IO TexX IIop,
//TIOKa OH He HabepeT umucio O
while (nNumber = GetNumber())
{
//OTobpaxkeHne 3HadeHMs oGaxTopuala it YKa3aHHOT'O
//uucna. Py 2TOM UCIONB3YEeTCS 3HadeHue,
//BO3BpamaeMoe ¢yHKIMel Factorial
Consoale::Writeline (S"¢akTopuan ducia {0} pasen {1}",
nNumber.ToString (),
Factorial (nNumber) .TcString() };

}

//OKOHYaHME BHIIOIHEHVST IIPOTPAMMEL
Consola: :WriteLine(S"Bye");
return 0;

}

Eein munapzyueniiof ne onpegeten

YT0OBI ONpenenuTh, 4To GyHKLUUS MOKET TPUHUMATD JIl000e KOJIMYECTBO MapaMeTpoB, Habepu-
T€ B CIMCKE apryMEHTOB TpU TOYKM (...) * Hampumep, nmpuBeqeHHBI HMXE KOA COOOIIAET KOMITb-
0Tepy, YTO (YHKLUU MOXET ObITh MepeJaHO MPOU3BOJIbHOE KOJUYECTBO 3HAUEHUN apryMEeHTOB, U
yXe ee 3a00Toll OymeT OMmpenesuTh UX TUIT U pa3o0paThCs, YTO JAeJaTh C HUMU JaJblIle.

int factorial (...)
{
1
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Kaxk mpaBuito, MCIonb30BaTh MpH OMpeaeeHNH CIMCKA apTyMEHTOB TPY TOYKHM (. ..) — Tuioxas
HiledA. TIOCKOJIbKY B TTOCJIENYIOIIEM BbI CTy4aifHO MOXeTe TepenaTh 3Toi (DYHKIMKM COBEPIIEHHO He
Te TaHHbIe, KOTOPBIE eif HyXHBI. DTO MOXET MOBJIeYb 32 OO0 caMble HEMpeacKazyeMble MOCIeICT-
Busi. I XOTS1 BBl MOIJIM BUETh, YTO B HEKOTOPBHIX OMOJIMOTEUHBIX (DYHKIIMSX, UCIIONb3YEMbIX He-
VIIPABAACMBIMH TTPOTPAMMaMH, BMECTO CITMCKA apryMEHTOB (DUTYPMPYIOT MMEHHO 3TH TPU TOYKH,
cTapaiiTech He MOJb30BaThCS 3TUM MIPUEMOM TIPU CO3MaHUM COOCTBEHHBIX (DYHKIIMIA.

Snauenuns, ychanobuennsie NO YMOL4AHUI0

BceM mmM HEKOTOpBIM aprymMeHTaM (DYHKIIMM MOXKHO TIPUCBOMTH 3HAYSHMsI, MCIONb3YyeMble 110
yMojuaHuto. Ipeamnonoxum, HarpuMep, 4To ecTh GYHKIUS, Ha3BaHHas uMeHeM foo, myist paGoTh
KOTOpPOii TpeOyIoTCsSl 3HAUSHMsT TPEeX apryMEHTOB TUTa integer: a, b u c¢. [Ipeamonoxum Takxke, 4To
MOYTH TIPM KaXIOM BhI30Be (DYHKLMU B MCTOJB30BAHUM apryMeHTa ¢ He OyneT HeobxomumocTu. B
*3OM CJTy4yae YMECTHO MPUCBOUTH apryMEHTY C 3HaueHMe, MCIONb3yeMoe Mo YMOMYaHu0. DTo 3Ha-
YyeHue OyleT MCIONb30BaThCsl KaXIblii pa3, KOrma Mpu BbI30Be (DYHKIIMM apryMEHTy C He Oyier Ie-
pemaBaThcsl HUKAKOe Npyroe 3HaueHWe. JIpyrMMu cIOBaMU, BbI3bIBas (DYHKIIMIO, BBl MOXeTe Ha-
oparb foo(1,2); 310 OymeT o3HauaTh, YTO apryMEHTY a TNpUCBaMBaeTcs 3HayeHue 1, apryMeHTy
I — 3Ha4YeHWe 2, a apTYMEHT ¢ OyleT MUCTIONb30BaTh 3HAYEHUe, MTPUCBOEHHOE MO yMomyaHuto. Ecmu
Xe BBl Habepere Zoo (1,2,3), aTo OymeT 03HAYaTh, YTO B JAHHOM clIydae a = 1, b =2 ac = 3.

OmpefeneHne 3HAYEHUI, MCIONB3YEMBIX TI0 YMOJIYAHUIO, TOJIE3HO TOrAa, Korma (GyHKIUM WC-
TMOJTB3YIOT apTYMEHTBI, 3HAYEHMST KOTOPBIX MMEET CMBICH CIENNATbHO YKA3bIBATh TOIBKO B OCOOBIX
cnydaax. Tor, KTo OymeT BIOCIEACTBUM BBI3BIBATH 3TU (PYHKIMH, MOXET CIIOKOMHO MPOUTHOPHUPO-
BaTh apryMEHTHI C YCTAHOBJIEHHBIMU 110 YMOMYAHUIO 3HAYEHUAMM, YTO HE TIPUBEAET K cO010 B pabo-
Te 3TuX QyHKIMit. OIHAKO, eCIM B 5TOM BO3HMKHET HEOOXOAMMOCThb, TAKMM apryMeHTaM MOXHO
repesaTh HyXXKHBIE B TAaHHBIA MOMEHT 3HAYEHMS.

YT100b! MPUCBOUTL 3HAYEHMUSI, MCIIOJIb3YEMBIE IO YMOJTUAHUIO, YKAXUTE UX MPU OMpeaeeHUN
(DYHKLIMK B CITHCKE apTyMEHTOB:
int foo(int a, int b, int ¢ = 3)
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Ykasartenu

|
@

[MpuunHbI, MO KOTOPHIM MMEET CMBICI MCIIOJIb30BaTh YKa3aTeau
Kak ucnonb3oBath yKazaTenu

PucoBaHue rpacpuyeckux aneMeHToB ¢ cpene .NET

Co3snaHue CBS3aHHOTO CITMCKA

OcBoboXaeHe namMaTv

Coopka Mycopa

YV VYV v VY vy

CTpoKM B HEympaBsieMbIX KOIAX

»
_JﬁBepHﬂKa HEKOTOpbIE M3 BaC AyMalOT, YTO MOHSITh MPUHLMUIBI PaOOTHI yKazaTelell OueHb U

& OYeHb CJI0XHO. BO3MOXHO, 3TO NelCTBUTEIbLHO OBLIO TaK B T€ BpeMeHa, KOrga Mpu M3y-
YEeHUU Tpoliecca MPOorpaMMUPOBAHUS OONBIIUI aKLIEHT JeJIaJiCsl Ha TEOPUI0, YeM He MpakTuky. On-
Hako ceiyac IMoJIOXXeHHe M3MEHMIOoCh. [locae Toro Kkak y Bac MpOMAET MEPBBIA IIOK OT COMPUKOC-
HOBEHUSI C TaKUM TPEIMETOM, KaK yKa3aTesid, Bbl YBUAMTE, YTO OHU BECbMa MOJIE3HBI U HE TaK

CJIOXKHBI, KaK Ka3aJIOCh paHbIIC.

B 37001 I1aBe paccMaTpUBaeTCs, Kak M 3a4eM MCIIOIb30BaTh yKazateau. Ho, 4ToObl BaM He ToKasa-
JIOCh, YTO BCE HACTOJIBKO YK IPOCTO (UyTh JIM HE TPUBUAIBHO), B KOHIIE IJIaBbI BBl HaliieTe HECKOJIBKO
OTCTYIUICHUH, TIOCBSILIEHHBIX TEXHUUECKUM jaeTansiM. Kpome Toro, Bel CMOKeTe MPUCTYIHUTh K CO31a-
HUIO 60JIee MHTEPEeCHBIX MpuIokeHuit .NET, CHaOXeHHBIX HEKOTOPBIMU 3JIeMEHTaMU TparKH.

Tloneny yrasariein

B mpenpiayinux riaaBax Bbl MO3HAKOMHUIMCH ¢ MHOXECTBOM TEXHHYECKUX IPUEMOB, IO3BOJISIO-
LIMX COXPaHSTh U 00pabaThiBaTh JaHHbIE. HO TIOCKOJIBKY caMy JaHHBIE CTAaHOBATCSL Bce Oosiee U 6o-
Jiee CIIOKHBIMH, TIPEICTABISATh MX C MOMOIIbI0 MMEHOBAHHBIX MIEPEMEHHBIX CTAHOBUTCS BCE TPYAHEE
u TpyaHee. YTo, ecii BaM HEOOXOAMMO, HAIIPUMeEpP, COXPAHUTh CIIMCOK, COCTOSIIIMN U3 MPOU3BOJIb-
HBIX 10 00beMy (parmMeHToB MH(bopMalu? [IpeanonoxuM, BaM HYKHO OTCKaHMpOBaTh (poTorpa-
(uio, HO MOKa YTO Bbl HE 3HAETe, KaKMX OHa OyaeT pa3mepoB. EciM MCIONb30BaTh OOBIUHBIE MEpe-
MEHHbIe, HEOOXOAMMO 3apaHee yKas3aTh, KaKuX pa3mMepoB (oTorpadust Oymaer oTrckaHupoBaHa. Eciu
K€ MCIOJIb30BaTh yKa3aTe/ln, MporpaMma mprobpeTeT O0JIbIIy0 TMOKOCTh U YHUBEPCATbHOCTD.

Jlpyroii mpuMep: HyXHO CO3IaTh MPOrpaMMy, MO3BOJISIOIIYIO MOJIb30BATENI0 PUCOBATh rpahruecKue
aneMeHThl. C OOBIMHBIMU MTEPEMEHHBIMU HYXKHO 3apaHee TOUHO 3HaTh, CKOJIIBKO UMEHHO (DUTYp HapucyeT
TOJTb30BaTe/b (WJIM HAJIOXUTh OrPAHMYEHUS] Ha KOJIMYECTBO (PUTYP, KOTOPBIE TOJI30BATEIb MOXKET HapH-
coBathb). Eci B riporpamme uist XpaHeH s MHGOPMAIU O KaXI0M HAPUCOBAHHOM (pUType OymyT UCIIONb-
30BaThCsl YKA3aTe/IM, MOJIb30BaTe/ b CMOXET HApMCOBATh CTOJIBKO (DUIYP, CKOJIBKO 3aX0YeT.

Eme onHa mpuumnHa, 1Mo KOTOPOIA yKa3aTelld HACTOJIBbKO MOJIE3HBI, 3aK/II0YAETCS B TOM, UTO, XOTS
caMmi 1o cebe OHM HEBEJNMKM, CChUIAThCS OHM MOTYT Ha GoJjiblline 06beMbl MHGOpMatuu. [Ipeano-
JIOXKMM, HallpuMep, YTO eCTh OoJibllias 6a3a JaHHBIX, comepKallasg WHGOPMAIMI0 O MalMeHTax He-
KOTOPO KIMHMKHM, M KaX[asl 3alKch B 3TOM 0a3e JaHHBIX MOXET 3aHUMaTh OOBEMbI MaMSITH, UC-
YKcIsseMble ThicTuaMu 0ailToB. EciM BO3HUKHET HEOOXOAUMOCTh M3MEHUTD MOPSIOK PACIIONOXEHHUS
3anuceit TakuM o06pa3oM, 4ToObl OHM ObLIM OTCOPTMPOBAHBI, HATIPUMEP, MO ropoaaM, ¥ 3TO MOXHO
cleath TOJbKO IyTeM KOMUPOBAHUS KaXIOW 3allMCH B HOBYIO MO3MIIMIO, 3Ta TPOLEAYPa OKaXeTCs
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cimmkoM ponroii. Ho, ecim y Bac ecTh yKasaTesv, CChUIAIOIIMECST Ha KakKIylo 3amHch; OTCOPTUPO-
BaTh MOXHO MMEHHO HX, ¥ CIEIaHO 3TO OyaeT HaMHOro ObIcTpee. Takum o0pa3oM, XOTS caMd 3aIli-
CH TaK M OCTAJIMCh Ha CBOMX MeCTaX, M3MEHUBIIMIICS TTOPSIOK YKa3aTesel ITO3BOJISIET YBUIETh 3a-
IMCU B COBEPILIEHHO JIPYTOM PaKypce.

Ykasarenu n nepemMeHHble

YToOBI TIOHSITh, B YeM 3aKJTIOUAeTCsl MPEMMYILIECTBO yKazaTesield, Hy:KHO pa300paThcsl B TOM, Kak
pabortatoT niepeMeHHbIe. Bece maHHbIE, KOTOphIe 00pabaThiBacT KOMITbIOTED, XPAHSTCS B €r0 MaMSITH.
Korna mepeMeHHOI TNprICBavBaeTCsl KaKoe-TO 3HAueHHME, OHO 3arlojHsIeT COOOM HEKOTOPYIO 4acTh
namsity. Korna 3HayeHre rnepeMeHHOM JOKHO OBITh MCIOJIb30BAHO, OHO CUHTLIBAETCH M3 TMaMSITH.
Takum 06pa3oM, Kaxmas TiepeMeHHasi — 3TO BCETO JIMIIb UM ISl OTIPEeNeIeHHOTO yIacTKa TaMsITH.

Ykazarenu — 3T0 Te ke 0003HaueHUs] KaKWX-TO OTHEIbHBIX (PparMeHTOB MHMOpMALMM, 3ari-
CaHHBIX B TIAMSATH. YKazarellb TOYHO TaK Xe, KaK W TIepeMeHHasl, YKa3bIBaeT Ha yJacTOK TaMsITH.
[ToaToMy Kakablit pa3, KOrma Bbl UCTHIOJIB3YeTe MEPEMEHHYIO, TIO CYTH, Bbl UCIIOJb3YETe YKa3aTeb.

Pazmuuue Mexmy mepeMeHHBIMA M yKa3aTeNlsIMM 3aKJTIodyaeTcsl B TOM, UYTO TlepeMeHHbIe BCerma
YKa3bIBAIOT HA OMH UM TOT K€ YYacCTOK MaMsITH, B TO BpeMsl Kak OIMH U TOT XK€ yKa3aTesb B pa3HbIe
MOMEHTBI MOXKET YKa3bIBaTh Ha Pa3HbIC YIACTKU TTaMSITH.

Ha puc. 13.1 moka3aHbl Tpu mnepeMeHHble: £oo, bar u dribble, anpeca B mamsiT, Ha KOTO-
pble OHM YKa3bIBAIOT, M TIPMHSITbIE MMM 3HaueHUs. [lepemMeHHas bar, HampuMep, cchilaeTcs Ha al-
pec 4, B KOTOPOM cOXpaHeHO 3HaueHue 17. Takke Ha pUCYHKe IMOKa3aHbl [1Ba yKaszaTess: baz u
goo. [lepBobiit comepxxut 3HaueHUe 4, KOTOpoe TpeacTaBisieT coboit ykazareiab Ha aapec 4. Takum
00pa3oM, yKazatesb baz MOXeT ObITh UCIOIb30BaH ISl MOTYyJeHUs 3HAUYSHUsI, KOTOPOE XPaHUTCS B
nepeMeHHO#1 bar. Ecimi nmoMeHsars 3HadyeHue baz ¢ 4 Ha 8, ero MOXHO OyIeT MCIOJIb30BaTh IS
TOJTy4eHUsT 3HAYeHMsI, KOTOPOe XpaHUTCs B TiepeMeHHoi dribble.

MamaTtb
epemeHHble Anpec 3HaqeHme
foo

32

17 .

bar

dribble -

baz

goo

KN
Puc. 13.1 .nepeMeHHbIeFlBﬂFHOTCFIOﬁOSHaLIeHMeM ornpenesieHHbIXy4aCcTKOBMNamsTuy. yKaBaTeﬂM, *
CCbIl'IaiOTCﬂHap33ﬂl/I'~IHbleyLIaCTKI/IHaMﬂTMMMOFyT6bITb NCI10J1Ib30BaHbIAJIANONYy4YeHNS 40C-
TynakxpaHawmMmca ramaaHHbIM
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~7iB melcTBUTENBHOCTY YKA32TENH ~— 3TO OAUH M3 CAMBIX TOJE3HBIX U MOLIHBIX MHCTPYMEHTOB,
KCIOJb3YeMBIX TPU CO3MaHMU MPOTPAMM, MOCKOJBKY OHU 00JIafaloT GOJIBIION T'MOKOCThIO M Ipe-
MOCTaBJISIOT pa3paboTyMKaM OOJIbIIYI0 CBOOOIY NEeiCTBUIA.

Yo Bbl! YKasarenn — 310 o4eHb CJIOKHO

VY HEOMBITHBIX MPOTPAMMUCTOB HCIOJIb30BaHUE yKa3aTejledl BBI3BIBAET CJIIOXHOCTH IO IBYM
npuurHaM. Bo-TiepBbIX, yKaszaTeslud NpeNoCTaBASIOT JOCTYN K 08yM Pa3iuvHbIM (parMeHTaM HH-
dopmarnuu. Bo-BTOphIX, yKa3aTeJld MOTYT CChUIAThCSI Ha JaHHbIE, KOTOpble HE UMEIOT UMEHU.

Nugopmauus nee agpec

Kak ToibKO 4TO OBLIO OTMEYEHO, yKaszaTeJIu MPeaoCTaBJIsSIOT HOCTYI K IBYM pa3jIMuHbIM (par-
MeHTaM MHMOpMaIUU.

¥ 3HaueHHe, COXpAHEHHOE CAMUM yKa3aTeieM. DTHM 3HauYeHHEM BCeraa OyIeT aapec B
namsTH, rAe XpaHuTcs apyras uHdbopmauusi. Hanpumep, eciu ykasaTeab COAEPXKUT 3Ha-
yeHue 4, 9TO 3HAYMUT, YTO OH yKa3bIBaeT Ha aapec 4.

v" 3HayeHue, Ha KOTOpOe yKa3biBacT ykazareab. Harpumep, eciim B mamsaTu TOJ ajpe-
coM 4 xpaHuUTCsl 3HayeHUe 17, yKaszaTesb, COAepXalluii 3HaueHue 4, yKa3blBaeT Ha 3Ha-
yeHue 17.

3HaueHue, KOTOPOe COMEPKUTCS B yKazaTesie, sIBISIETCSl TPOCTO aJpecoM B MaMsITH KOMIIbIOTepa.
Ecnu BbIBecTHM Ha 3KpaH 3HaueHME yKa3aTessi, Bbl YBUAMTE TOJIBKO YHWCIIO, SIBJISIOLIEECS AJPECOM.
(IMockosbKyY caMo Mo cebe 3TO YMCIIO He HeceT HUKAaKOW CMBICIOBON Harpy3ku, Ha 3KpaH OHO MOYTHU
HUKOTIA He BbIBOAMTCS.) Ho ykaszaTeslb MOXET TakXe MpPedoCTaBUTh JOCTYN U K Oojiee MOJIe3HOR
WHbOpPMALMM — K 3HAYEHUIO, KOTOPOE XPAHUTCS TMOJ TEM aapecoM, Ha KOTOPBI OH yKa3bIBaeT.
OmnpeneneHre 3HAYEHMsI, HA KOTOPOE CCHIJIAETCS yKa3aTeslb, HA3bIBACTCS €TI0 PUILIMEHOBLIGAHUEM.

Hampuwmep, ykazarenb baz comepxut 3HadeHue 4 (cMm. puc. 13.1). Eciu BB pa3siMeHyeTe €ro,
TO TOJIyYuTe 3HaYeHue 17, TOCKOJIbKY UMEHHO OHO XpaHWUTCS B ajapece 4.

3ByuMT ciulIKoM abcTpakTHO? Ha camoMm dene B 3TOM HET HUYEro CJIOXHOTO, Belb l1aXe B IMO-
BCEAHEBHOM XW3HU Mbl CTATKMBaeMCsl C pa3bIMeHOBbIBaHMeM. Hampumep, Korma Bbl HabupaeTe HO-
Mep TesedoHa, aBTOMaTUYeCKM BBI30B HAIpaBisieTcsl UMEHHO K TOMY abOHEHTY, ¢ KOTOPBIM BBl XO-
TUTE MOTOBOPUTH. IpyruMu ciioBamMu, HoMepa TeseOHOB B Balllell 3alMCHOM KHUTE SIBJISIIOTCSI YKa-
3aTeIsIMM Ha caMbIX pasHbIX Jwoneit. M Korma Bbl pa3biMeHOBbIBaeTe HoMmep TeiedoHa (T.e. MPOCTO
HabupaeTe ero), Bbl MOJy4yaeTe JOCTYN K HY>KHOMY YE€JIOBEKY.

be3bIMsiHHbIEe laHHbIE

Bropasi mpuumHa, BBI3BIBaIOIIAsl TPYAHOCTU TIpU paboTe C yKazaTelsiMU, 3aKJII0YaeTcs B TOM,
YTO OHM MOTYT yKa3blBaThb Ha JJaHHbIE, KOTOpbIe HUKAaK HE 0003HayaroTcs (T.e. HE MMEIOT HUKAKMUX
nMen). Ha puc. 13.1 BH Bumenn, Kak MCITOJNB3YIOTCS yKa3aTed U MOJAYJeHHUST TOCTYIa K 3HAYCHU -
SIM Pa3UYHBbIX MEepeMEeHHbIX. Tak, HalmpuMep, yka3aTeslb baz cchlUIajCs Ha 3HaU€HUE MEPEeMEHHOM
bar. CrnemnoBaTelbHO, BBl MOIJIM Pa3bIMEHOBATh yKa3aTesb baz, 4TOOBI MOJYYUTh 3HAYECHUE TIepe-
MEHHOI bax. B naHHOM ciyyae yka3aTesb cCbUIaeTCsl Ha y4acTOK TMaMSITHM, KOTOPBI 0003HaueH OI-
pelesieHHBIM UMeHeM (3TUM MMEHEM SIBJISIETCSI UMSI TIepeMEeHHOM, T.e. bar).

Bbl MoxeTe TakXe MOMPOCUTh KOMIIBIOTEP COXPAaHUTh KaKylo-TO 4acTb MH(opMauuu B MaMITH
6e3 mpucBoeHus 3Toil MHDopManru uMeHu. K 3Toif BO3BMOXHOCTU OYeHb YacTO 0OpaIiaroTcs B CIy-
yae, ecii BO3HUMKAeT HEOOXOAMMOCTh B TMHAMUYECKOM KCIOJIb30BaHUU MaMsTU. B ykaszaTtene Mox-
HO COXpaHUTh afipec MHMopMaluu, He 0003HAUYEHHOIW MMEHEM, U 3aTeM MCII0JIb30BaTh €Tro ISl 10C-
Tyna K 3TUM ITaHHBIM.
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He 3acopsiite cBOM KOMrIbIOTep ) )
B KoMnbloTEpax onpeaeneHHas 4acTb NamsT oTBeaeHa Ans XpaHeHns cneu,maanom I/IHd)OpMaLlVII/I Hanpmmep,
nepsble 1000 6aiiT MCMONL3YIOTCS AN XpaHeHUs MHOPMaLMK, 0ObACHSIOLLIEN KOMMbIOTEPY, Kak pearMpoBaTtbh
Ha HaxkaTus KNaBuLL, Kak OTCUMTbLIBATL BpeMs 1 T.1. [lanee kakasi-To namMsiTb OTBeAeHa nos, ¢a|7|ﬁb| onepaumoH-
HOW cucTeMmbl. Elle kakasi-To mamsitb MCMOMb3yETCH BUAEOKAPTOMN. ’ s

EC/m Bbl 3HAETe agpeca STOM NaMsiT, TO MOXETE NONYYNTL K HEl [OCTYM C MOMOLLbIO YKA3ATENei 1 Kak-To 13- 1
MEHUTb XPaHsILLMECH Tam [aHHble. VIHoraa 310 MOXET OblTb OYEHb MONIE3HOM BO3MOXHOCTHIO. Hanpumep,
GO/BLUMHCTBO MPOrpPaMM C BUAEOUIPaMI 3HAIOT TOYHbIE aapeca NamMsTh, rae XpaHuTcs UHpopmMaums, otobpa-
- aemas Ha KpaHe. Bnarofapsi STOMy OHU MOTYT B PEXVIME PEabHOro BpemeHm nokasblBaTb Buneouao6pa)xe~
HMSI N COMPOBOXAATL UX CreumanbHbiMM addexkTamm.
Ho, ¢ pyroi CTOPOHbI, ECAN Bbl 3aMOSHITE 3Ty MaMsiTh, OTBEAEHHYIO AT CNIELMATbHBIX JAHHBIX, PA3HBIM WH-
(HOPMaLWIOHHEIM MYCOPOM, 3TO MOXET MPUBECTU K BO3HUKHOBEHMIO BCSIKMX HEOXMOAHHLIX NpobnemM. 310 Co-
. CTOfHVE Ha3bIBaIOT TPELUMHIOM  KOMMNbIOTEpa (0T ciosa trash - 3acopATb), MOCKOSLKY B AGNCTBUTENIbHOCTM
e crneuvasibHasi MamMsTb 3aCOPSETCS HEHYXHbIMU JaHHbIMU. [locneacTeust MoryT 6bITb CaMbIMU Pa3HbIMU, HO B |
TII0BOM Criydae HexenaTesbHbIMU. o : :
Windows nbITaeTcs 0TCAEXMBaTLKOPPEKTHOCTb BbIMOHAEMBIX POrpaMmamMm ,El,eVICTBVIVI OHa O6bl‘-IHO MOXET
OTAMMTL "XOpoLLME” ykasaTenm oT "MAOXMX™ 1 0CTaHaBAMBAET BLIMONHEHME MpOrpaMMBI 10 TOro, Kak OHa ycrie- '
€T caenatb Kaky-Hubyap rnyrnocTb. Bonee no,upo6Hd 3TN BOMPOChI PACCMATPUBAIOTCS HUXKE B rN1aBe.
Mcnyranmes? To-To. Byapte akkypaTHbl Npy UCMONb30BaHNM yKa3aTenen. '

Cesi3aHHbI CMUCOK — pa3mMep He OrpaHnyieH

B atom pazzmene paccmarpuBaercsi TpUMeEp, B KOTOPOM AOCTYN K ¢hparMEHTy TNaMsiTh Oymer
OCYILIECTBIISTECSI C TIOMOLIbLI yKaszaressi. [IpeamnonoxuM, HyXHO cO30aTh MPOrpaMMmy, COXPaHSIIO-
1y UHGOPMALMIO O JIMHUSX, KOTOPbIE TOJDKHBI ObITh HAPMCOBAHBI Ha 3kpane, Kaxnplii pa3, korna
TOJTb30BaTe/b BBOAUT HOBbIE KOOPIMHATHI, TMHAMWYECKU BbIIEISIETCS HOBasl MaMsTh ISl UX XpaHe-
Hus. Ul 3aTeM ocTaeTcs TOJIbKO COXPaHUTb afipec ATOiM MaMsITH C IIOMOLIbIO YKa3aTesl.

[Ipy 3TOM TPHUMEHSTIOTCSI HEKOTOphble MaJIeHbKME XWTPOCTA. B MOMEHT co3maHusT IporpamMMbl
TOYHO HE M3BECTHO, CKOJIBKO JIMHUI 3aXO4YeT HapucoBaTh Mojb3oBaTenb. Ho coxpaHuTe HyxXHO Oy-
neT uHdopmaimio 000 BCeX JIMHUSX, CKOIBKO Obl MX HU ObLII0. MOXHO, KOHEUHO, OOBSIBUTD LIEJIOE
MHOXecTBO yKazareneil (JIunwus!, NurxmA2, JIuaug3 u T.0.) U 3aTeM MCIOIb30BaTh WX OOWH 3a
JpyruM. DTo He camasi ylayHasi uzesi, TOCKOJbKY KOJIMYEeCTBO OOBSIBICHHBIX MEPEMEHHBIX allpUoOpU
JIOJDKHO OBITH OOJIBIIE KOJIMYECTBA JIMHUI, KOTOphIE MOXET HapucOBaTh IOJIb30BaTesb (UTO, eCIv
OH 3axoyeT HapucoBarh, Harpumep, 20 000 muHMIT). A KpoMe TOTO, TIPUIETCSl MCITOIb30BaTh -
TaHTCKMIA orepatop switch, 4ToObl OmpenenuTh, Kakod yKasaTeslb NODKEH ObIThb KCIIOBb30BaH
CJIeIYIOLINM.

HamHoro pasymHee u ynmoOHee WCIOJIb30BaTh HEYTO, HA3BIBAEMOE CEA3AHHbIM CHUCKOM. DTO
CITMCOK 3JIEMEHTOB, B KOTOPOM TIEPBbIM 3JIEMEHT YKa3bIBaeT Ha BTPPOil, BTOPOil HA TPETUIl U T.I.
DTO MOXOXe Ha MOE3/1: TePBblii BHITOH TSHET 3a 000l BTOPOIA U T.1.

YT00BI COXpaHUTh MHMOPMALIMIO O IIEJIOM MHOXKECTBE JIMHUI TaKKe MOXHO MCIOJIb30BaTh CBSI-
3aHHBI crUCOK. Kaxnplit 3/1IeMEHT 3TOro crnucka Oyaer XpaHUTh MHGOPMaLMIO O KOOpAWHATAX JIU-
HMHY, a TaKXkKe yKasaresib Ha ciemyrollyo JuHuio. Ha puc. 13.2 mokasaH CBSI3aHHBIN CIMCOK, CO-
CTOSIIIMIA M3 TpeX 37eMEHTOB. Kaxiplit 3/1IeMEHT CONepKUT TaHHbIE O CBOEH JIMHUU, a TaKXKe yKa3a-
TeJIb Ha CJIEAYIOLIMI JIEMEHT.

CBsi3aHHBIE CIMCKM OY€Hb YIOOHBI M YaCTO MUCMONB3YIOTCS [UISl COXPaHEHMS! JaHHBIX 00 31eMeH-
Tax, KOJIMYECTBO WA pa3Mepbl KOTOPbIX 3apaHee HEe M3BECTHBI.
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Puc, 13.2. YkazatennmoryTykasbiBaTbHa 60 IbLLINE CTTOXHbBIE CTRYKTYPbIAaHHLX, SnemeH-
TbI3TOr0CBSI3aHHOIr O CrYCKaCOCTOSITU3 ABYXYyKa3aTeseli; oanHyKa3biBaeTHanHGopMaLumio
0KOOPAVHATaXJIMHUY, 8 BTOPOVI - HACIeAYIOLLNIASTIEMEHTCIINCKA

Ucnonssobanue yrasanieies €C++

Vkazarenb, cCbUIAOIIMIICS HAa 3HAY€HUs OIPENeJEHHOro TUIla JaHHBIX, CO3IAaeTCsl TOYHO TakK
Xe, KaK 1 MepeMeHHasi TOTO Xe TUIa, 3a UCKIII0OYeHWEM TOTO0, YTO Iepel UMEHEeM yKaszaTesiss HYXHO
HabpaTh 3Be300YKY (* ).

Hanpumep, 4yToObl co3aaTh yKasaTesb, CChUIalOUIMICS Ha 3HAYeHWsl TUla integer, HabepuTe Ta-
KO KOM:
int *pnFso0’

SBET Ecnu BBl XOTHTE NPUAEPXKUBATHCS COTJAINIEHUM O MPUCBOCHUM MMEH IepPeMEHHBIM M
yKaszaTejsiM, TMPUHSTBIM B JAaHHOW KHWIe, HauuMHaiiTe MMeHa ykKa3aTesjeil ¢ OYKBBI D
(pointer — yxasaTesb), 3aTeM Habupaiite npeduKc, KOTOPLIi COOTBETCTBYET TOMY TH-
My AaHHBIX, Ha 3HAYEHUS KOTOPOrOo yKa3aTejb OyIeT CCbUIaTbCsl, U Aajee yKa3blBaliTe
camo uMs. Hampumep, ykasarenab, cCChUIAIOIIMICS Ha 3HAYEHWS THIIA integer, HOJIKEH
HauyMHaThcd ¢ npedukca pi, Ha 3HadyeHus tuna double — ¢ npedukca pdblu T.4.

OOBABIAThL TUIT JAHHBIX 3HAUYCHMI, Ha KOTOpPBIE CChUIAETCS YyKasaTelb, HEOOXOAUMO. DTUM
obecrieunBaeTCsl HAJeXXHOCTh U 0€30TacCHOCTh CO3/IaBaeMoOil MPOTrpaMMBbl, ITOCKOJIBKY B 3TOM CiIyvae
KOMITHJIATOP MOXET NPOBEPUTH, HE OYIET JM YKa3aTelb 110 OLIMOKEe CChLIAThCS HA AaHHBIE HE TOTO
Tuma. Benb ykaszaTeab — 3TO BCETo JIMIIb aJpec B MaMsATH KoMITbloTepa. Ecnu BBl ompepensieTe mist
HEro THM TaHHBIX (ckaxeM, integer), a 3aTeM IO KaKOW-TO MpUUYMHE MbIT&ETECh, HampuMmep, B Ta-
MSITh, Ha KOTOPYIO CCBUIAETCS 3TOT yKa3aTelb, 3allMcaTh TEKCTOBOE 3HAUYeHUE, KOMITUJIATOP BBHIIACT
3HaueHUe 00 omuobke. (DTO OYeHb XOpOIlasi yciayra, MOCKOJIbKY MMEHHO TaKuhe OIIMOKM MOTYT IT0-
BJIeUb 3a CO0O#l KpaliHe HexXeslaTeJIbHble TTOCIEACTBUS.)
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H .
i Ecrm Bbl HaOpamu int *pnFoo, TO 3TO HE 3HAYUT, YTO HA3BaHUE - YKA3ATEAA —

*pnFoo. Ha camoMm zene oH HasbiBaetcst pnFoo, a 3Be3104Ka He SIBISIETCS YacThiO €ro
MMEH! U JIVIIH COOOIIAET KOMITHIATOPY, YTO 3TO YKA3aTelh.

JanTe ykazareno agpec

Eciu BBl TOJIBKO YTO OOBSIBUIM yKa3aTelb, OH elle HU Ha 4To He ccbuiaercsl. [loka aTo ykaza-
TeJb B HUKYIa. M B TAKOM COCTOSIHMM €ro JIydllle He OCTaBisiTh. [Ipexke ueM MCrosib30BaTh ykasa-
TeJlb, €My HYKHO TIPMCBOUTDH 3HaueHUe (3TO 3HaYeHUe OyIeT apecoM B MaMSITU KOMITbIOTEpa, U Ta-
KUM 00pa3oM yKazaTelb HAYHET Ha YTO-HUOYIb CCbUIAThCS).

JIOBOJIBHO YacTO yKazaTeslu WCTOJIBb3YIOTCS UTsl TIOMyYeHUsT AOCTyNa K JaHHBIM, KOTOPBIE SIBJIsI-
I0TCSl 3HAUEHUSIMU TIepeMeHHbIX. JIpyruMu cioBamu, ykasaTeau colepxkaT B cebe aapeca repemMeH-
HBIX, UCTIONB3YyeMbIX B TOH e mporpamme. Korna Bbl pasbIMEHOBbIBaeTe Takoli yKas3aTesb, Bbl TO-
JlydaeTe 3HaueHKe KaKOW-TO MEePEMEHHOI.

Y1o0bl MOTYYUTh alpec MepeMeHHOl, Habepute ammepcaHT (&) u ee umMs. Hampumep, moxere
HabpaTh Takol KOZ:

//Co3maHue ykKaszaTejs Ha 3HaYeHUEe THUIIA integer

int *pnPosition;:

//Co3naHue TiepeMeHHOW Tuma integer

int nXPosition = 3;

//TlpucBoeHue ykasaTesio ajapeca mnepemeHHoil nXPosition
pnPosition = &nXPosition;

3mech co3maeTcs ykaszatenb pnPosition, KOTOpBII MOXET CChUIAThCS Ha 3HAYEHUs THIIA
integer, 1 eMy mpucBanBaeTcs anpec repeMeHHoi nXPosition. Eciu BBl pa3biMeHyeTe 3TOT yKa-
3aresib, TO MOJIyYUTe 3HaueHue TnepeMeHHoil nXPosition.

Ssd VKazate/lb MOXET YKa3bIBaTh Ha 3HAYEHMS TOJBKO TOTO THIIa, KOTOPBIE IIT HETO 00b-
saBieHbl. Tak, ecam sl ykaszarenasl ObUT OOBSIBIEH TWII integer, OH MOXKET CChUIAThCS
TOJILKO Ha TTepeMeHHbIE TUTIA integer.

Kak nony4YnTb 3Ha4eHne, Ha KOTOpPOE CCbllaeTcs yKa3aTtesib

Pa3bIMeHOBBIBaHME yKazaressi (T.e. ToJTyYeHUe 3HauYeHMsI, Ha KOTOPOEe OH CChLIAeTCsT) BBITOJHSI-
€TCs OYEeHb MPOCTO: HYXKHO TOJIBKO TIEpesl ero MMeHeM HaOpaTh 3Be3nouky (*}. Hampumep, 4rtoObr
TIOJTyYUTh 3HAUYEHWE, Ha KOTOPOe CChUTaeTcsl ykazateab pnPosition, HabepuTe Takoii KOI:
//OTobpaxkeHue 3HaYeHUSI Ha BKpaHe
Congole::WriteLine( (*pnPosition) .ToString());

B pe3ynbTaTe BBITOMHEHMsI 3TOrO KOAAa HA IKpaHEe OTOOpaXaeTcsi 3HAYeHWE, TMOMy4eHHOE Tpu
pa3bIMEHOBBIBAaHMM yKazateass pnPosition. Oror ykaszatenb COAEPXUT anpec TepeMEeHHOM
nXPosition,ee 3HAYEHUE PaBHO YUCIY 3, KOTOpOe U OyIeT OTOOpaKeHO Ha DKpaHe.

Mpumep nporpamMmsi, ucnonb3yroLel ykasatenm

A Temeph PacCMOTPUM IIPOCTEHBKYIO IIPOrpamMMmy, HCIIOb3yolnylo ykasarenu. (He oropuaii-
TeCh: CKOPO MBI TIepeiiieM K Oojiee CIOXHBIM.) B mporpamMme oObsiBlieHa MepeMeHHast THIIa integer
W yKa3zaTeslb, CCHUIAIOIIMICS Ha 3HAYEHME 3TOM IMepeMeHHOW. BOT Kak yKasaTemo MpucBauBacTCs
aJipec 3TOU TIepeMEeHHOM:

pnNumber = &nNumber;

ITo XOOy BBITIOJTHEHUA TIpOrpaMMmbl IT1OJIb30BaTEC/Ib Ha6I/Ipa€T YHCJI0, KOTOPOC COXPaHACTCA KaK
3HAYCHUEC HepeMCHHOfI. 3areM 3TO 3HaueHHUE OTO6pEDKa€TCH Ha 5KpaHe C IOMOLIbIO KOAa

nNunber . ToString ()

134 Yactb //.Bce,4TOBbIXOTE/IN3HATbO C++, HOO4YEeMOOSINCh cnpociys



" Hanee'yro ke 3HAYUCHME OTOOPAXKAeTCs ellie pa3, HO TeTeph AOCTYIT K HEMY OCYILECTBIISIETCS 110~
CPEZICTBOM Pa3bIMEHOBBIBAHMS yKazarenst pnNumber:

{*pnNumber} .TeString ()

jou Kaxmplit pa3, koraa Bbl BbI3biBaeTe GyHKIMIO (Harpumep, T o String) mist 3SHaueHusI,
OJTy4aeMOro B pe3yJibTaTe pa3bIMEHOBbIBAHMSI yKa3aTeJIsl, Bceraa Oepure 3TOT yKaza-
TeJTb B KPYIJIbIe CKOOKM.
//Point

//ObBbsABIIEHNE M pAa3bBMEHOBHBAHME YKazaTels
$include "stdafx.h"
#using <mscorlib.dll>

using menespace System;

//OxXuOaHme, IIoKa IIONb30BaTeslb He OCTaHOBUT

/ /BHIIOJIHEHVE TIPOTPAMME

void Har.gQut ()

{
Conscle::Writeline{S"HaxMmTe kIaBumy Enter, YTOOH

OCTaHOBUTEL BHIIOJTHEHVE MpOorpamMe’)

Consocle: :Readline{);

I

//C D2TOM TOYKM Ha4dMHaeTCsl BHIIOJIHEHME IIPOIpaMMBl
tifdef UNICODE
int wmain (void)
#else
int mair. (void)
#endif
{
int *pnNumber;
int nNumber;

//llpucBOeHMe yKazaTeJllo ampeca IepeMeHHOoM nNumber
pnNumber = SnNumber;

//TlofyyeHre d4mcila OT IIOJIb30BaTellsd
Console::WriteLine (S"Yraxure gyncio") ;
nNumber = Int3Z::Parse(Conscle::Readline{)};

//0TobpaxeHue TIONYyYEeHHOTO YMCia

Console: :Writeline (S"BeenenHoe umcio {0}",
nNumber.ToString{));

//OTobpakeHne 4Yucia C IIOMOWBD YKaz3aTells
Conscle: :WritelLine{S"Beenenunce umcio {0}",
(*pnNumber) .ToString{)):

-+ HangOut():
return 0;
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N3MeHeHne 3HavYeHus, Ha KOTOPOE CCblJTaeTCA yKa3aTeJlb

MOoHO He TOJIBbKO MPOCMAaTPUBATh 3HAUeHUs, Ha KOTOPBIE CChUTAETCS YKa3aTesb, HO M U3MEHSITh
ux. Jpyrumu cjioBaMH, MOXHO HE TOJIbKO CUMTBIBATh JAHHbIC M3 MaMsTH, HO M 3allUChIBaTh B Iia-
MSITh HOBbIE TaHHBIE.

JIng 3TOro, Kak Y Ipexae, HYXHO JIMILIb KMCIOJIb30BaTh 3Be3M0UKy (*). JlomycTuM, Harpumep,
4TO yKas3aTedb pniNumber CChUIACTCS Ha 3HayeHME TWIa integer (KaK B MpEABIIyIIEM MpUMeEpe).
YT1oObl M3MEHUTH 3TO 3HaYeHMEe, HaOepuTe TAKOM KO
*poNumber = 5;

N3meHeHne 3HaYeHnin B CTPYKTYpax AaHHbIX

Ecmm ykazatenb cChUIaeTCsSl Ha CTPYKTYPY, MOXHO M3MEHUTh OTIC/IbHBIA 3JIEMEHT 3TOM CTPYKTYDHI.
B npuBeneHHOM HiDKe TpuMepe My Struct — CTpyKTypa, a poFoo — ykKasatenb, KOTOpBIA Ha 3Ty
CTPYKTYPY CChUIAETCS. DTO 3HAYMT, YTO VIS TOTYdeHUsI TOCTYIA K TaHHBIM, KOTOPbIC B 3TOM CTPYKTY-
e XPaHSITCsI, MOXHO MCIIONBb30BaTh KOA * poFoc, HanpuMep, MOXHO HaOpaTh KO Haromooue

(*poFoo) .vaiue = 7.6;
T1poneMOHCTPUPYEM 3TO Ha TAKOM IPUMEPE:

class MyStruct
<
public:
int nData;
double dblvalue;
}
//Co3maHme ykKazaTels, CCHJIAIMEeTOCs Ha TaKue CTPYKTYDH
MyStruct *poFoo;
//Co3manHme CaMoll CTPYKTYDH
MyStruct oRecordl;
/ /TIprCBOEHME YyKaz3aTeln anpeca 2TOM CTPYKTYDH
poFoo = &oRecordl;
//TIpUCBOEHMe 3HaYEeHUsT BIIEMEeHTY CTPYKTYDH
(*poFoo) .dblValue = 7.6;

Vicnonb3oBaHue CTPesnku

L ITockoIbKy HaOMpaTh KO (* yKasaTenb) .aJeMaHT He o4eHb ymooHo, C++ mpen-
JlaraeT yIpoILUEHHbI BapUaHT:
//V3MeHeHue 3HaYeHUsl dJieMeHTa CTPYKTYpbl
poFoo->dblvValue = 7.6;

Kon yka3zaTenb->3JeMEeHT MOXHO BCTPETUTh TOYTM BO Bcex mporpammax C++, ucronb-
3YIOIIMX YKa3aTesu.

JunHammnyeckoe BblaeneHne namMsaTm

Kaxnprit pa3, xorma TpebyeTcsi 00paboTaTh 2MeMEHThI, KOTMYECTBO WIM pasMephbl KOTOPBIX 3apa-
Hee He M3BECTHBI, BBl CTAIKUBACTECH C HEOOXOMMMOCTBIO QUHAMUYECK020 PACTIPENETICHUS TIAMSITH.

OO0 3TOM yXe YIOMWHAIOCh, KOTOa PAcCMAaTpUBAICS TPUMEP MporpamMMbl, oOpabarbiBarouIeit
3a7aBaeMble TTOJTB30BaTE/IeM KOOPAMHATHI JMHWEA. KonmdecTBo NMHMI, KOTOpBIE 3axX04eT OoToOpa-
3UTh TI0JTb30BATENb, 3apaHee He M3BECTHO, MO3TOMY TPH YKa3aHWM KOOPAWHAT OYEPEeTHOU JIMHUM
cpasy e BbIIEISIIACh MaMsTh U1 00BEKTa, TPECTABISIOIIETO CIEMYIOIIYIO JIUHUIO.
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JnHaMuueckoe BbIIeICHHE MaMsITU MPOUCXOIUT Oraroaapsi MCIOIL30BaHUIO KITIOUEBOIO CJIoBa
new. HeoOXoIMMo TOIBKO COOOIINTD, ISl JAaHHBIX KAKOrO THIA HYXKHO BbUICJUTH MaMsiTh, U OIle-
parop new BepHET CChUIKY Ha YJacTOK MNamsiTi 31oro tuna. Ecim B mpoliecce BbIIOJIHEHUs Mpo-
rpaMMbl HEOBXOAHMO BbIIENTL NaMSThL 11 3HAYEHMs TUTA integer, HAGEpUTE TAKOI KO
//Co3naHue ykKa3aTejsl Ha 3HadyeHUeEe TUNa integer
int *pnfosition;

//BblmeneHue maMsATU I 3HAYEHUWs TUNA integer u
//TIpUCBOEHUE DSTOTO aapeca ykasareiaw pnPosition
pnPosition = new int;

Ecmm Hy>kHO BbIIE/UTHL NaMsITh Wis1 CTpyKTypbl PointList, HaGepute
//Co3naHue ykazartessi Ha cTpyktypy PointList
PointList *poPcint
//Bblaenenue namstu st cTpyktypbl PointList wu
//NpuUcBOeHUE DBTOro ajapeca ykaszareido poPoint
poPoint = new PointList;

Korna Bbl Ucnonb3yeTe oneparop new Uisl CO30aHusl JIeMEHTa, yKa3aTellb 3allOMUHAET TOJIbKO
aapec, yKasbIBaIOILMIA Ha BbIIEJICHHbIN (parmMeHT namsTy. [Ipu 31oM ciieyeT ObITh O4€Hb BHHUMA-
TEJIBHBIM, YTOOBI T10 OIIMOKE HE MOTEPSITh HEOOXOOMMBIN aIpec, Ha KOTOPBI CChUIACTCsST yKa3aTeb,
TaK Kak €CJIM Bbl COXpaHWTE HOBBIN agpec, MPe>KHWII BOCCTAHOBUTL OyZIET yxke HeBO3MOXHO. [Ipo-
JIEMOHCTPYPYEM 3TO Ha TAaKOM IpUMeEpe:

//3abbIBUnBasi mporpamMma

//Co3naHnue ykKazaTeas Tula integer

int *pnPosition;

//BplieneHue namsTH JUISI 3HAYEeHUs TUMA integer
pnPosition = new int;

//CoxpaHeHue 3HA4YE€HUsI 10 DTOMY aJipecy
*pnPosition = 3;

//BblaeneHue mnaMsiTU OJisI HOBOTO 3Ha4YeHMUs
pnPosition = new int;

[MocnenHeit cTpoKoit 3TOro Koja BhIAEISIETCS MaMsITh IUTsI HOBOTO 3HAYEHUS TUTA integer. AIpec 3Toro
HOBOTO y4acTKa MaMsTu OymeT coxpaHeH B ykasarene pnPosition. Ho uro cinyuutcst co 3HaueHuem 3,
COXpaHEHHBIM 10 aJpecy, Ha KOTOPBIN MO 3TOTO cchutaicsl ykaszateab pnPosition? Dto 3HaueHue mo-
TIpexXHEMY Oy/IET XpaHUTLCSI B TIAMSITU, HO, TIOCKOJIBKY €TO ajipec MOTepsiH (yKas3aTesb YXe CChLIaeTcsl Ha
COBCEM JIpYIoii y4acTOK MaMsITH), MOJYYUTb K HEMY IOCTYIT He OyleT HUKAKOi BO3MOXHOCTH.

Ecnu Bbl Mo Kakoii-mmbo mpuyYMHE MoTepsieTe aipec, KOTOPBI ISl KaKUX-TO JaHHBIX ObUI BbIIEJIEH
JNIMHAMUYECKU, 3T JaHHbIE OCTAHYTCS HAa CBOEM MECTe, HO HaWTU WX yxXe OyneT HEBO3MOXHO. DTo siBje-
HUe Ha3blBaeTcs ymeukoi namamu. TloTepsiHHbIE JaHHbIE TaK U OyIyT 3aHUMATh MaMsITh, U Bbl HE CMOXe-
Te UX YIAIMTh IO TeX IOp, MoKa rporpamma He 3asepuiut pabory. (B cpene .INET ects MHOXecTBO BO3-
MOXHOCTEU, MO3BOJISIIOIIUX CIIPABUTBCS C 3TOM MPOOJIEMOIl, O YeM peub MOKWAET HECKOJIbKO HUXE.)

[lepen TeM Kak MCIOJb30BaTh OMNEpaTop new, yOeIMTeCh, YTO JAaHHbIE, aApec KOTOPbIX IOKa
ellle XpaHUTCSl B yka3aTesie, 6ojiee He HyXHbl. KpoMe TOro, eciu Bbl XOTUTE CO3AaTh AEHCTBUTEIBHO
KayeCTBEHHYIO MpOrpaMMmy, Mepel MCMOJb30BaHMEM OIepaTopa new OCBOOOIUTE MNaMsIThb OT Tex
NIaHHBIX, KOTOpble BaM OOJibllie HE HYXHBbI, C MOMOILIbIO omnepatopa delete (bosee mogpoOHO 00
onepatope delete peub uIET HUXKE B IJIaBe).

Brunanue — zhagura

Tenepe. korza y Bac ecTb oblee mpefcTaBieHre 00 yKasaresisiX, MOXHO MPUCTYIIUTh K CO3IaHUIO
6osnee untepecHsix nporpamM NET. B stoM pasgene KocHeMcs rpaduuecKuX BO3MOXHOCTEN Cpembl
NET. Tak Xe kak 10 3TOro Bbl ucrnojib3oBanu GyHkuMu Console misd CUYMTHIBAHUS U OTOOPAKEHUS
TEKCTa, Ternepb Bbl Oynere ucnoiab3oBaTh GyHkunu Graphics mist orobpakeHus Ha sKpaHe rpaduku.
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Ho, mipesxe yeM 0TOOpa3wTh YTO-TO Ha dKpaHe, HY:KHO cOo3IaTh rpadpuueckuii oObekT. JenaeT-

Cs1 3TO C TIOMOIIBIO KOa, TTOA0OHOTO MPUBENEHHOMY HIDKE,
Form *poForm = new FormO;
Graphics *poGraphics = poFerm->CreateGraphics{);

CrutoniHble yKazatenu! Korma BbI XOTUTE YTO-TO HAPHUCOBATh, CHENATh 3TO MOXHO B OKHE (He B
TOM, U3 KOTOPOTO Bbl CMOTpUTE Ha Y/MILy, a B OKHE, IMOXOXeM Ha Te, YTO MCIIOB3YIOTCSl B Cpele
Windows). OnyH 13 caMbIX MPOCTBHIX CITOCOOOB C/ENAaTh 3TO —— UCMONb30BaTh Kiacc Form. 3arem
MOXHO BbI3BaTh MpOLENypy CreateGraphics, VIS TOTO YTOOBI CO3AATh IpaUyuecKuil JIeMEHT,
HasbiBaeMblii 00bekToM Graphics. ObGpaTiTe BHMMaHWE, 4TO JJIs AOCTyMa K obbekTamM Form u
Graphics HMCHONL3yIOTCS yKa3aTenu, a IjIs BbI30Ba METOIOB 3TUX OOBEKTOB — CHUMBOJIBI ->.

INepen TeM Kak YTO-TO HapHCOBaTh, HYKHO cIeIaTh (hOpMy BUIMMOIA C TIOMOIIBIO KOma, TOm00-
HOTO 3TOMY:
poform->Shew ()

3ateM MOXHO BbI3bIBaTh Tpaduueckre ¢byHkumu -NET, yacTh M3 KOTOpBIX TIOKa3aHa B
tabn. 13,1. HapucoBaB Bce, 4To HyXXHO, BbI30oBUTE MeTon Dispose:

poGraphics->Dispose();

Ta6nuua 13.1. Hekotopbie rpacpuyeckue KomaHabl

Mertop, Mpumep OnucaHue

Clear poG->Clear(Color: :Red)  3anonHser Becb rpaduyeckunii anemeHT
ornpeaesieHHbIM LIBETOM (CM, Takoke Tabn. 13.2)

Dispose poG->Dispose (} OcBOGOXOAET NaMATh, 3aHATYIO MHpOPMALWENR O
rpacuryeckux obbekTax, MeTop, Bbi3blBaeTCs
rocsie 3aBepLLEHIs aTarna PUCoBaHUs

DrawEllipse poG->DrawEllipse PyiCyeT 3RmNC, MCRONb3ys YkasaHHOe Nepo.
2(800)})6”: 10, 20, 150, (Mepbst ONUCHIBAIOTCSH HECKOSBKO HIXKE. )

Yucnosble napameTpbl - 3TO KOOPAVHATLI X U Y,
KOTOpPbIE ONPEAENSIoT BEPXHWIA NIEBLIN Yron
3JUIMMCA, a TaKKe 3HAYEHUs LULMPUHA U Bbl -
coTa. B pencreutensHocTn X, y, WMPUHA U
B bl COTa ONPEeaensioT NoOXeHne 1 pasmepbl
NPSIMOYrosibHYIKa, BHYTPU KOTOPOro 6yaet
Hap1CcoBaH annavnc. Ecin BeICOTY 1 LWMPUHY
caenatb PaBHbIMU, NONYHUTCS KPYr

DrawLine poG->Drawline (poPen, PVICYET MPAMYIO SIMHVIO, COBAMHSIOLLIYIO IBE TOHKUA.
10, 20, 160, 220) B niaHHOM Cy4ae finHWs GyaeT COSAMHATL TOHKY C
koopamHaramm (10, 20) 1 Touky ¢ koopayHaramm
(160,220)

DrawRectangle poG->DrawRectangle Pvicyet npsimoyronbHuK. [1Ba nepebiX HMCTOBbIX
(poPen, 10, 20, 150, napamMeTpa OrpeaeNsioT BEPXHI JIEBbIN Yron

200) MPSIMOYTOJbHNKA, [ABA CNEAYIOLLMX - €r0 LUMPUHY 1
BbICOTY
DrawString poG->DrawString PucyeT TeKCT ykazaHHbIMM LPUATOM, KUCTBIO U

fS"Test", poFont,

HauvHas C ykadaHHou nosvummn, LWpndtsl n
poBrush, 10, 20)

KNCTN 6yJJ,yT OMNnCaHbl HNXe
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OkoH4YaHuetabn.13.1

MeTon

Mpumep

OnucaHue

FiliEll:ipse

poG->FillEillipse
{poBrush, 10, 20, 150,
200)

Pucyet annunc, 3akpalleHHbIN yka3aHHON

FillRectangle poG->FillRectangle PyCYeT NpsIMOYrONbHUK, 3aKPALLIEHHBIN
(poBrush, 10, 20, 150, yka3aHHON KNCTbIO
200)

Bce ugeta pagyrn

[nsg xaxnoro rpaduyeckoro 3JeMeHTa HeoOXOAMMO YKa3blBaTh IBET, KOTOPBIM OH OyneT Hapu-
coBaH. OcyllecTBisieTcsl 3TO0 ¢ nmoMolbio cTpykTypsl Color. Bcero Bo3MOXHBI JBa BapuaHTa: Jiv-

00 HCIOAL3OBATE OOUH U3 3apaHe€ 3aJaHHBIX IBCETOB, b0 co31aTh CBOM 1IBET, BbI3BAaB METOJ

FromArgb.

B Ttabn. 13.2 mokaszaH CHUCOK MpenonpeaeJeHHbIX 1IBETOB. EIMHCTBEHHOE MpeaocTepexkeHue: He
MPUHUMAaWTe THMILY BO BpeMs OTOOpaXeHHMs OOBEKTOB C TaKMMM LiBeTaMu, Kak PapayaWhip wimn
LemonChiffon. WMHaye BBl prcKyeTe UCIOPTUTH ceGe AIMEeTHT W BbI3BATh PACCTPOICTBO XKENyIKa.

TaGmua 13.2. MpeponpepeneHHbie LBeTa

AliceBlue
AntiqueWhite
Aqua
Aguamarine
Azure

Beige

Bisque

Black

BlanchedAlmond

Blue
Blueviolet
Brown
BurlyWood
CadetBlue
Chartreuse
Chocolate
Coral

Cornflower

DarkOrange
DarkOrchid
DarkRed
DarkSalmon
DarkSeaGreen
DarkSlyteBlue
DarkSlyteGray
DarkTurquoise
DarkViolet
DeepPink
DeepSkyBlue
DimGray
DodgerBlue
Firebrick
FloralWhite
ForestGreen
Fuchsia

Gainsboro

Khaki

Lavender
LavenderBlush
LawnGreen
LemonChiffon
LightBlue
LightCoral
LightCyan
LightGeldenrodYellow
LightGray
LightGreen
LightPink
LightSalmon
Light5eaGreen
LightSlateGray
LightSteelBlue
LightYellow

Lime
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OxonvyanmeTabir.

Cornsilk
Crimson

Cyan

DarkBlue
DarkCyan
DarkGoldenrod
DarkGray
DarkGren
DarkKhaki
DarkMagenta
DarkOliveGreen
MediumTurgquoilse
MediumvVioletRed
MidnightBlue
MintCream
MistyRose
Moccasin
NavajcWhite
Navy

OldLace

Olive
OliveDrab
Orange
OrangeRed
Orchid
PaleGoldenrod
PaleGreen

PaleTurquoise

GhostWhite
Gold

Goldenrod
Gray
Green
GreenYellow
Honeydew
Hotpink
TIndianRed
Indigo
Tvory
PaleVioletRed
Papayawhip
PeachPuff
Peru

Pink

Flum
Powderilue
Purple

Red
RosyBrown
RoyalBlue
SaddleBrown
Salmon
SandyBrownSeaShell
Siermna
Silver
SkyBlue

LimeGreen
Linen

Magenta

Maroon
MediumAguamarine
MediumBlue
MediumOrchid
MediumPurple
MediumSeaGreen
MediumSlateBlue
MediumSpringGreen
SlateBlue
SlateGray

Snow
SpringGreen
SteelBlue

Tan

Teal

Thistle

Tamato
Transparent
Turquoise
Violet

Wheat

White
WhiteSmoke
Yellow
YellowGreen

Meton FromArgb nonyuun csoe HaszeaHue oT cioB Alpha-Red-Green-Blue (anbda-kpacHbiit-
3eneHkifi-ronydoil). Jloboii apyroil LBeT U3 AManasoHa, BOCIPUHMMAEMOIrO YEJIOBEYECKUM I1a30M,
MOXET ObITh MOJy4eH MyTeM CMEIUMBaHWSI B Pa3HbIX MPOIMOPLMSIX 3TUX TPEX OCHOBHBIX LIBETOB.
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KonnyecTBeHHOE BXOXIEHUE OCHOBHOTIO 1IBETA B COCTAB MPOM3BOJHOIO M3MEpSIETCS B Tpenesiax oT
O (o3HauaeT MOJTHOE OTCYTCTBME) MO 255 (O3HAYaeT MaKCUMATBHYI0 WHTEHCUBHOCTDH). Harpumep,
€CITM B3SITh KpacHoro 255 equHuil, 3eieHoro 0 u romyooro 0, TO ToydnM sipKo-KpacHbIi 11BeT. Ecim
KpacHOTO B3ATh 128, 3emeHoro 128 u romyboro 128, momydnm cBeTio-cephlii 11BeT. Sl ObI ¢ yIOBOJIb-
CTBMEM PAaccKa3al O BCEX BO3MOXHBIX 1[BETAX M OTTEHKAX, KOTOPbIE MOXHO TOTYyYUTh, KOMOMHUPYS
OCHOBHbIE 1IB€Ta, HO TOTJa HM Ha YTO JPYroe B KHWre He XBaTwio Obl Mecta. (Pamu mHTepeca mo-
MPOOYITEe MOCYUTATh, CKOJILKO Pa3HBIX LIBETOB MOXHO TMOJYYMTh C TIOMOILIBIO 3TOM CHCTEMBI.)

<ok Ecmu BBl XOTHTE TOYHO y3HaTh, B KAKHX MPOMNOPLIMSIX BXOISIT OCHOBHBIC IIBETa B COCTaB
HYXKHOTO BaM 1IBeTa, OTKPOWTE KaKylo-HUOYIb TpadUuecKylo MnporpaMmy, Hampumep
Adobe Photoshop. B okne useronondopuumka (color picker) Haiimure HyXHBIA Bam
1BeT. B 3TOM XXe okHe OymyT rmokazaHbl IMapaMeTpbl BLIOpAHHOTO 1IBETA.

YT1oObI MCNIOB30BaTh IOMY00l 1IBET, HabepuTe
Color::3lue
Ecnm ke BaM HykeH Kakoii-To crienmdryeckuii 1iBeT, HabepuTe KOl Harmoaoomne 3Toro:
Color: :FormArgh {255, 128, 0) ;
Ipumep rcnosb3oBaHust CTpyKTypbl Color OyneT mokKazaH HECKOJIBKO HIDKE B 9TOM IVIaBe.
B mpuBeneHHOM BBIIIIe TIPUMEPe YKa3aHbl 3HAUYSHUS TSI KPACHOTO, 3eJIEHOTO U TOJTy0o-
ro nBeroB. Ho Meton FromArgb MoXeT npvHMMaTh 3HaYeHUE €llle OIHOIO IapaMeT-

pa— anbda, KOTOpbIM 0003HAYAeTCsl MPO3PavyHOCTh rpaduueckoro aneMeHTa. I[loskc-
MEPUMEHTUPYITE C 3TOM BO3MOXHOCTBIO — OBITh MOXET, OHA BaM TPUTOIUTCS.

[Mpu ucrnonp3oBanuM oOobekTa Color He HyXKHO HabWpaTh omepaTop new ISl co3ma-
HUST HOBOTO OOBEKTa (Kak 3TO AeaeTcs B ciydae ¢ oobektoM Graphics). Bmecro
3TOr0 HabepwuTe CUMBOJBI : :, YTOOBI YKa3aTh ONWH W3 TIPEIyCTAHOBIEHHBIX I[BETOB
WM BbI3BaTh MeTton FromArgb.

Mepbsa ana pucosaHus

Pucys muamo  (metom  Drawline) wm  ¢urypy (Meromst DrawEllipse u
DrawRectangle), Bbl UCHOIb3yeTe OOBEKT Pen (Mepo). DToT 0OBEKT MEPEHOCUT B MUP KOMIIb-
FOTepHOI TparKM CBOMCTBA OOBIYHOTO Tiepa WM KapaHmaria. OH prcyeT JMHAA OTpeaesIeHHOTO
LIBETa M OIpeleIeHHON ToMIMHbI. YToObI co3AaTh KpacHbI KapaHmall, KOTOpbIid OyIeT pucoBaTh
JIMHUIO TOJIIIIMHOM B ONWH TIMKCEJTh, HAOepUTe TaKOU KO
poPen = new Pen{Color::Red):

A 3TUM KOJIOM CO3/1aeTCsl CMHMI KapaHAalll ¢ TOJIMHON cjiefia B MsITh MTUKCENeH:
poPen = new Pen(Colcr::Blue, 5) ;

LiBeT u TOMUMHY O00BEKTa Pen MOXHO M3MEHATH B MPOILECCE BBITOJHEHUS ITPOTPaMMBI. DTO
JieaeTcs TyTeM M3MeHeHMs 3HadeHuit cBoiictB Color u Width storo oonekra. Hampumep:
poPen->Wigth = 12;

o

poPen-»Color = Ceclor::SaddleBrown;

HBET
I'pacdrueckue pyrkumm cpenpl .NET nHorma o6o3Havarorcst kak GDI+.
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Kucrouka ansa packpacku

Ecimu Bbl XOTUTE HapucoBaTh 3aroIHEHHYIO 4eM-TO (Urypy (UCIOJb3ysl, HarpuMep, METObl
FillEllipse wm FillRectangle), BMecro obObekta FPen wucrnonssyercsi oObekT Brush
(kurcrouka). DdekT MpUMEHeHUsT 3TOro 0ObeKTa MOI00eH 3(hdheKTy NCTIONB30BaHUS OOBIYHOM K1C-
TOYKM [UIsi PUCOBaHUsI. B 2JIEKTPOHHOM BapuaHTe ecTh nBa Buma kucrodek: SolidBrush m
TextureBrush. Kucrouka Solid Brush 3anomnHsier ¢purypy CruioniHbIM 1IBETOM, B TO BpeMsl Kak
Texture Brush moxer 3anonHuTh Gpurypy KakuM-HUOY/Ib PUCYHKOM WIU M300pa’keHHEM.

YT1oOBbI CO3AaTh HOBYIO KUCTOUKY, HAOEpUTE TAaKO KOZI:
poBrush = new SolidBrush(Color::Red);
JInst usMeHeHUs 1IBeTa KUCTOUKM M3MeHUTe cBOMCcTBO Color 3Toro oobekra:

poBrush->Color = Color::Thistle;

Wpudtbi
Korna Bel mpuMmeHsiete Meron DrawStringmaia orobpaxkeHusl TeKCTa Ha 3KpaHe, HEOOXOIAUMO
BbIOpaTh MCIOJb3yeMblid IpudT. JIj1si 3TOro HabepuTe Koa Harogooue

poFont = new Font{"Arial", 12);

3HaueHUeM NepBOro napamerpa omnpenensercs cam Lpudr, a BTOPOro — ero pasmep. BooOuie
CYILIECTBYET MHOXKECTBO pa3iIMYHbIX IpU(TOB. [IprMepbl HEKOTOPBIX U3 HUX MOKa3aHbl Ha puc. 13.3.

LWipugdT Mpumep
Arial Hello 123
Courier New Hello 123

Times New Roman Hello 123

Symbol Hedlo 123
Verdana Hello 123
WingDings PiesD —EE

Puc. 13.3. HambosieedacToucrnosnb3yemMsieLlpudTol

[ 1 MoXHO MCNoIb30BaTh BCIioMoraTesibHylo mporpamMmy Character Map, 4ToObl yBUIETb,
Kak OOHM M T€ Xe OYKBbI OTOOpaXkarioTCs B pa3HbIX IIpuUdTax. DTO OYEHb I10Je3Has
BO3MOXHOCTb, 0COOEHHO Koraa peub uaer o mpudrax Symbol n WingDings. Eciu Bam
CKYYHO U Bbl HE 3HaeTe, YeM 3aHATHCS, MOXETE COCTaBUTh C MOMOILIbIO 3TUX LIPUGDTOB ,
MHOTO3HAUUTEJbHOE MOCJIaHUE, COCTOsIIIee M3 pa3HbIX 3HAYKOB M CHMBOJIOB, OTIpa-
BUTb €r0 CBOUM JIPY3bsSIM U MOCMOTPETh, KAK OHM Ha HEro OTpearupyior.

3aiimemMcs pucoBaHUEM

Tenepb, KorAa Bbl MO3HAKOMWIMCH C OCHOBAaMM CO3[IaHUs TIpadUYECKUX BJIEMEHTOB B cpele
NET, MoxHO mpucTynarh K MCIOJb30BaHHIO 3TUX BO3MOXHOCTEeil Ha mpakTuke. Huke mpuBeneH
KOJI HeOOJIbIIION TTPOTpaMMBbl, KOTOpasi pUCYET Ha BKpaHe JIMHUU U HEKOTOpbIe TeoMeTpudeckue hu-
rypbl. [1py 3TOM MCNONB3YIOTCSI OOBEKTHI, MPEACTABISIOIINE MEePbsi, KUCTU U WPUQTHI.
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//Graphics
//0eMOoHCTpalmsa TIpadudeckmux BO3MOXHOCTEM .NET
tinclude "stdafx.h"

#using <mscorlib.dll>

#using <System.Windows.Forms.dil>
#using <System.dll>

#using <System.Drawing.dll>

using manespace System;

using manespace System::Drawing;

using manespace System::Windows::Forms;

//C 2TOM TOYKM HaAYMHAETCS BBIIOJTHEHVE IIPOTPAMME
gifdef _UNICODE
int wmain (void)
#else
int main {veid)
#endif
{
//Co3mamme CTPYKTYP IJISI OTODpaxkeHus: Ipadurn
Form *poForm = new Form() ;
Graphics *poGraphics = peForm->CreateGraphics();

//Co3manme KpacCHOT'O IIepa
Pen *poPen = new Pen(Color::Red});

//OToCpaXeHre OKHA IJId PUCOBAHUS
poForm=>Show () ;

//OTobpakeHmne JIMHV
poGraghics->Drawline (poPen, 10, 10, 120, 150);

//VI3MeHeHre CBONMCTB IIepa U

/ /oTobpakeHue HOBOM JIMHUMA

poPen->Color = Color::FormArgb (100, 255, 200);
poPen~>Wigth = 5;

pcGraphics->Drawline (poPen, 120, 150, 10, 150);

//OTobpaxkenre 3IJUIMIICA C MCIIOIbL30BaHMEM TOTLO Xe IIepa
poGraphics->DrawEllipse (poPen, 10, 150, 40, 60) ;

//Co3maHue HOBOM KUCTU
SolidErush *poBrush = new So0lidBrush(Cclor::Tomato);

//OTobpaxeHme IIPsSMOYTONBHMKAE, 3aKPalleHHOT'O DTOM KVCTHI

poGraghics->FillRectangle (poBrush, 50, 150, 40, 60);

//Co3nmanve mprdTa
Font *poFont = new Font("Helvetica', 22);
//OTobpaxenme TeKCTa D2DTUM IpudToM

poGrarhics-»DrawString (S"Hello", poFont, poBrush, 200,

//OCBOOOKIEHUE TMaMSITU
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poGraphics->Dispose (] ;

//OXxupaHuve, TOKa TMOJIb30BaTelb HE 3aKPOET OKHO ¢ rpadukoit
Application::Run(pcForm) ;

}

B aT0it miporpamme HeoOXOnMMO OOpaTWTh BHUMaHME Ha ciemyloilee. Bo-mepBbix, HA HaJIM4uue
HECKOJIbKMX HOBBIX CTPOK C KJIIOYEBbIMM CJIOBaMM #using M using namespace B Hayaie Mpo-
rpaMMbl. OHM HYKHBI TIOTOMY, YTO UISI MCIOJIb30BaHUs rpaduku 1 opm B cpene .INET tpebyercs
MOAKJIIOYEHNE HEKOTOPBIX TOMOJHUTENbHBIX (haiiaoB.

Bo-Bropbix, Ha Mcronb3oBaHue koma Application: :Run B KOHIE mNporpaMmbl. Kaxmabiii
pa3, Koraa BBl UCTOJb3yeTe (hopMy, HEOOXOMMMO HAOMpaTh KOI, YKA3bIBAIOIIWII CHUCTEMe, YTO He
HYXHO TIpeKpalllaTh BBIMOJHEHWE MpOrpaMMbl A0 TeX ITOp. TMOKa MOJb30BaTeb HE 3aKpOoeT OKHO
a1oii (popMBI. DTO HaMHOTO ynoOHee TipuMeHeHmst (yHkivm HangOut, kotopasi MOCTOSIHHO WC-
MOJIb30BAIACh B Mpeaplaylimx npumepax. Popma oToOpakaeTcsi Ha SKpaHe, MOJIb30BaTelb Mpo-
CMaTpHMBaeT BCE, UTO Ha Hell HApMCOBaHO, a KOIIa IIEIKAeT Ha KHOITKE 3aKPBITHST (DOPMBI, TIpOrpaM-
Ma TpeKpaniaeT padory.

(Basannee cnucku u shagpura

[Tocne TOro Kak Bbl HEMHOTO TOYNPAXHSUIMCh C yKasaTeasiMu (BCs TpeAblIylias Mporpamma
ObUTa TIOCTPOEHA C MX WCIOJIBb30BaHUEM), TMEpeiieM K pacCMOTPEHUIO Oojiee THUITMYHBIX CIIOCOOOB
WX MIpYMEHEHNs. B 3ToM pasnene BHMMaHME OyAET YIEJEHO BOIIPOCY CO3NaHMs C IMOMOILBIO yKas3a-
TeJIell CBSI3aHHBIX CIMCKOB. PaccMoOTpeHo 3To OyneT Ha TakoM IpHMMeEpe: IOJIb30BaTelb HaOMpaeT
KOODIIMHATBI TTPOU3BOJIBHOTO KOJIMYECTBA TOYEK, JUISI XPAHEHUSI KOTOPBIX UCMOJB3YETCsl CBA3aHHbIN
criicok. Korma oH 3aKOHYMT, 3T TOYKM COEAMHSIIOTCS MEXIy cOOOl C MOMOIIbIO rpadMyecKnx Ko-
manz cpensl NET,

Kak ata nporpamma pabotaet

B mporpamme co3maetcsi CBI3aHHbINA CITUCOK. KaXIplil 3JIeMEHT 3TOTO CITHMCKA MPEACTABIISIET CO-
0O0ii CTPYKTYpY, COCTOSIIIIYIO M3 KOOPAMHAT TOUKM, a TAaKKe W3 yKas3aTessl, KOTOpbIii CChliaeTcsl Ha
CIICIYIONINIA 3JIEMEHT 3TOrO CITMCKA. YKaszaresb IMOCIEAHEro 3JIeMEHTa CIUCKA MMeeT 3HayeHUe,
paBHOE HyJTI0. YKaszareu ¢ TaKUM 3HAUCHUSIMM HA3bIBAIOTCS nycmbimu (WA HYACEbIMU).

WTak, 57eMEeHT CBS3aHHOTO CITMCKA JIOJDKEH COIepXKaTh B ceOe 3HAUCHMsI KOOPAWHAT TOYKU U
yKazatejlb Ha CIeayloluid ameMeHT. Huke mokazaH KoOm, KOTOPBbIM OOBSIBISIETCS CTPYKTypa
PointList, comepxaias B ceOe ABa 3HAYEHMS TUIIA integer 1 yKasaTesib Ha TaKylO XK€ CTPYKTYpY.

class PointList
{
public:

int nX;

ir.t nY;

Pointlist *poNext;
bi

[Iporpamma momkHa comepkatb B ceOe KOibl, HEOOXOMMMBIE 11 J100aBI€HUsI B CITMCOK HOBBIX
3JIEMEHTOB, M KOIbI, TIO3BOJISTIONINE HAXOAWTHh HYXHYIO MH(POPMALIMIO B 3TOM crimcke. [ aToro
HYXKHBI TpU JOTIOJTHUTE/IBHBIX yKazatesisa. [lepBblii OymeT cCchUlaThCsl Ha TIEPBBI 3JEMEHT CIIMCKA,
TakuM oOpa3oM, BbI Bcerma OymeTe 3HATh, IJe CIMCOK HauyMHaeTcs. DTO OyaeT Kak Obl TOUKOM OT-
cyera, Jarolleil KoY KO BCEM OCTATbHBIM 3JIEMEHTaM CITHCKA:

PointList *poPoints = C;
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Bropoii ykazarenb OymeT Kakablii pa3 cCblIaThCsl Ha HOBBIA 3JIEMEHT, KOTOPbI H00aBsIETCs K
CIIHCKY:
PointList =*poNew;

TpeTnii ykazatens OyIeT conepXarb CCbUIKY Ha TOCJICIHUI 3JEMEHT CIIUCKaA:
PointList *polast;

OH TakKe MoTpedyeTcsl NPy J00ABIEHUH B CIIMCOK HOBOTO 2JIEMEHTA, TAK KaK MOCTEAHUIA MIEMEHT
CrMcKa (Terephb yKe ObIBILMIA TIOCTEIHMIA) TOJDKEH CChUTAThCS HA BHOBb JOOABIISIEMBII INCMEHT.

Tenepb pacCMOTPUM, KaK CBSI3aHHBIN CITMCOK OYIET MCIOMb30BaThCS Il XpaHEHUST BBOIVIMOM
ToJTb3oBartesieM MHbopMaiy. BHavase BbImensieTcss maMsTh 1T HOBOTO 2JIeMeHTa CITUCKa:

poNew = new PointList;

Ecnu aT0 Oyner mepBblil 27€MEHT CIMCKa, yKazareb poFoint s IODKEH CCbLIaThCs UMEHHO Ha
Hero. (ITomHute, uto poPoints Bcerna ykasblBaeT TOJBLKO Ha IEPBbIiA 3/1eMEHT?)

if {!poPoints)

//Ecnv poPolints roka eme He CChJIaeTCsI HM Ha KaKol

//>1eMeHT, IIyCKall OH CChUIaeTCsl MMEeHHO Ha Hero

poPoints = poNew;
}

Oneparop if npoBepsier, He sIBNIsETCS JIM yKazaTellb po Points HyneBbiM. Ecii OH HyneBoi, BbI-
paxenue ! poPoints mctmHHO M mHCTpYKIWsT poPoints = poNew BomronmHsiercs. Ecm ke ykaza-
Tesib poPoints yxxe cchulaeTcsl Ha KaKoi-TO 3JIEMEHT, HOBBI 21EMEHT J00aB/ISIeTCsl B KOHEL] CIMCKa:

poLast->poNext = poNew;

CMBICTT BBITIOTHSIEMbIX 3TUM KOJIOM JEUCTBUN CJIGAYIOIINIA: ONPEENsSeTCsl eMEHT, Ha KOTOPBIi
ccblIaeTcsl ykazarenb polast, W cocrapistionieii poNext 3Toro sjneMeHTa MPUCBAUBAETCsl apec
CO3/1aBAEMOTO 3J7IEMEHTa, Ha KOTOPBII B JaHHBIH MOMEHT CChUTAeTCsl yKazaTedb poNew.

W HakoHel, oOHOBisIETCs 3HaUeHUe ykasatesst polast Tak, ytoObl Temepb OH CChUIAICSl Ha
TOJIbKO YTO CO3[aHHBIN OOBEKT, U BbI3bIBAaeTCA (PYHKLMSI NewPoint, KOTopas NMPUHMMAET 3Haue-
HUSI KOOPAMHAT HOBOW TOYKHU:

poLast = poNew;
NewPolint ({poNew) ;

[Tocne Toro xak mosb3oBaTesb yKaXKeT KOOPAMHATHI BCEX TOYEK, MporpaMMa OTOOpa3uT MX Ha
9KpaHe UM COSOUHUT MEXIy cO0O0i MPSIMBIMUA JMHMSIMM. DTOT TPOLECC HAYHETCS C OTOOpakKeHWsI
TEpBOi TOUKM, TTOC/IE Yero OyaeT MpoBeneHa JMHMS K CIICMyIOIIe ToMke, 3aTeM K CIenylolend u
1.1. Ilpoliecc pucoBaHMsI 3aBEpIIMTCS, KaK TOJBKO. IIporpamMma JAOMIET 10 HYJIEBOro ykaiateis, IO-
CKOJIBKY HYJIEBOW yKa3aTesdb MPUHAJIEXUT MOCIETHEMY SJIEMEHTY CIUCKA.

PoLast = poPoints;
while (poLast)

{
//OTobOpaxeHue IUHUI
DrawPaint (poGraphics, polast);
//Ilepexon K cleaymouieMy >3JIeMEHTY
polLast = polast-»poNext;

Ilocne Toro Kak Bce JIMHUM OyAyT HAPUCOBAHBI, HEOOXOOMMO OYMCTUTDL MaMsITh OT HEHYXKHOI
6onee nHdopmatu (0 TOM, IS YeTo 3TO HYKHO JiefiaTh, pedb UIET HUKE B OTOM TJIaBe):

PoLast = poPoints;
while (poLast)
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PointList *poNext;
poNext = polast->poNext;

//OCcBODOXRIOEHME TIAaMSITHU
delete pol.ast;

//llepexon K clenywnleMy >3JIeMeHTY
polLast = poNext;

Kog nporpammel

Hirke nipuBeneH Ko Beeid mporpaMMbl, paboTa KOTOpoid 00cyKnaaach B MPEeabIIyIeM pa3eie.
//Draw

/ /TlpyMeHeHe CBSA3aHHOTO CIMCKa IJISS COXpaHeHMsT
//KOOpIMHAT IIPOM3BOJIEHOTO KOJIMYECTBA TOYEK
//v Ux oTobpaxkeHre C KUCNoNb30BaMMem GDI +

#include "stdafx.h"

#using <mscorlib. dll>

$using <System. Windows . Foars . dl1>
fusing <System.dll>

fusing <System.Drawing.dli>

USﬁlJmanespace tan; .
Uslrg Ireresoce an: :Drawirng;
using MANESCOCE System: :Windows: :Forms;

//Co3maHmre CTPYKTYPH, IIpelcTaBJgolel DJIeMeHT CBS3aHHOTO CIMCKa
class PointlList
{
public:
int nX;
int nY;
PointList *poNext;
L.

ir

//TlofyyeHre KOoOopauHaT HOBOM TOYKU

void NewPoint {PointList *poNew)

{
//Y9Trenre xoopmyHaT X n Y
Conscle::WritelLine (5"BrelnTe koopImHaTy X") 7
poNew->nX = Int32::Parse({Console::ReadLine());:
Cocnscole: :Writeline (S"BrenrTe koOpmuHaTy Y") .
pcNew->nY = Int32::Parse(Conscle::ReadLline{));
/ /TIPUCBOEHME YKa3aTeJlo HYJIEBOTO 3HAYEHUS
poNew->poNext = C;

}

//OTobpakeHre TOYeK Ha BDKpaHe
void DrawPoint (Graphics *poGraphics, PointList *poPoint)
i

//ECTL 7 TOYKM OIS OTOGPAKEHMSI?

If {poPocint->polext)
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}

{

//Co3manme 1epa mOJjisi PUCOBaHNS

Pen *poPen = Pen(Color::Red);

//PuUcoBaHME JMHMM OT TEKyMelM TOYKM K CIenylmen

poGraphics~->DrawLline (pocPen, poPoint-»nX, poPoint->ny,
poPeint->poNext~>n¥X, poPoint->poNext->nY) ;

}

//C 2TOW TOYKM HAYMHAETCs BHIIOJIHEHVE ITPOTPAMME
#ifdef UNICOLE

int wmain(void)

#else

int main{void)

#endif

{

//YKazarenb s IIepBOTO DJIeMeHTa CIIMCKa
PointList *poPoints = 0;

//YKazaTenb IJIsd IIOCJIemHer'O CO3IaHHOTO DJIeMeHTa
PointList *polast;

//VKazarenb Jisi HOBOT'O DJIeMeHTa CIIMCKa
PointList *poNew;

//VKazaTens Jid IIPUHATHS OTBeTa OT IIONb30BaTells
String *pszMcre;

//CTPYKTYPH IIJIS OTODPaxkeHMsI I'padrKu
Form *poForm = new Form();
Graphics *poGraphics = poForm->CreateGraphics{);

while (!{fFinished)
<
/ /BHIOENIEHrEe IIaMATH OJISI HOBOTO DJIEeMeHTa
poNew = new PointList;
if {!poPoints)
{
//ECmu 2TO TIEPBHII DJIEMEHT, IIPUCBOEHME ero
//ampeca ykazaTeio poPoints
poPoints = poNew;
élse
{
/ /llprcoenuHeHne SJIeEMeHTa B KOHEell CIIMCKa
polast->poNext = poNew;
}

//OBHOBIIEHVE 3HaA4YEeHMs yKazaTens polast
poLast = poNew;

/ /IIpUHATVE OT TIONB30BATENIA KOOPIOMHAT HOBOM TOYKU

NewPoint {poNew) ;

//Xo4yeT M TIONb30BaTeNlb BBECTU KOOPIOVHATH OIS

//crenywomer TOYKM?

Console::WritelLine ("HaxmuTe y IOJIsI OIpemeseHMsT
criemywomen TOYKM") ;

pszMore = Console::ReadLine():

if {!pszMore->Equals(S"y")}

{
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fFinished = true;

//OTOoOpazkeHe OKHa IS PUCOBaAHUSI
poForm->Show () ;

//OTobOpazkeHe TOYeK Ha 3SKpaHe
PocLast = poPoints;
while {polLast}

{
//OTOOpakeHUe JIMHWIA
DrawPoint (poGraphics, polLlast);
//Iepexon K clenyomeMy 3JIeMEHTY
polast = poLast->poNext;

//OCBODOXIOEHME IIaMsSIT, KOTOpasl MUCIIONB30Bajlach OJis
//oTobpaxennss rpaduky Ha DKpaHe
poGraphics—->Dispose{);

//OCBOBOXIEHMEe IIaMATH, 3aHsITOM BJIeMeHTaMM CIIMCKa
PoLast = poPoints;
while (poLast)

{
PointList *poNext;
poNext = poclLast->polNext;

//OCBOOOXICHUE TITaMsITHU
delete polast;

//Tlepexon K CIeayoeMy >SJIeMEeHTY
polLast = poNext;

//OxXvimaHme, TIoKa IIONIb30BAaTENbL HE 3akpoeT OKHO (QOPME
Application::Run{poForm];

Ucnonb3oBaHMe CCbINIOYHbIX aAprymeHToB

Kak yxe 0TMeuanoch, W3MeHsITb 3HaUeHIs! FoBaNbHbIX NEPEMEHHbIX B MPOLIECCE BLIMONHEHMS GYHKLMIA - nno-
Xas npakTvka. HamHoro pasymHee MCrnonb30BaTh GYHKUMW A1 BO3BPALLIEHNS 3HAYEHWA 1 3aTEM YXE Kak-TO
N3MEHSITb 3TW 3HaYeHUs1 BHe-byHKUMIA. {B ByayLuem 3To MOMOXET Bam m13bexarb MHOrux ombok u 6e3 Tpyana
MOHVMATb CMbICA BbINOSHAEMbIX PYHKLIMSMU OEACTBUIA.)

ECnn e YHKLMS JOMKHA N3MEHUTH 3HAYEHUS HECKOMLKVX SNEMEHTOB WM 3NIEMEHTOB, MPUHAINEXaLLMX Ka-
KOW-TO CTPYKTYpE, nepejante e B Ka4ecTBe napametpa ykasatesib, CCbUTAOWMIACH Ha HYXHbIA 3nemMeHT. B
NPOLLECCE CBOErO BbINOMHEHWS DYHKLMS MOXET Pa3bIMEHOBATb YKa3aTeslb U U3MEHUTb 3HAYEHVE anemMeHTa. 310
HaMHOrO NyyLUE, YEM U3MEHSITb 3HAYEHWS rOBasbHBIX MEPEMEHHBIX {MN MEPEMEHHBIX, 061acTb BUOMMOCTY KO-
TOPbIX PACNPOCTPaHSIETCS 3a Npeaenbl 3ToN GyHKLUMK), NOCKOMbKY NPy nepenade GyHKUMSM 3Ha4YeHUI ykasare-
Neil Bbl TOYHO OMpenenseTe, Kakne anemeHTbl 6yayT n3meHeHbl. Takum 06pa3oMm, He BHUKas B MOAPOOHOCTU
BbIMOSIHEHNSA DYHKLUMA, Bbl WK OpYrue nporpaMMmUCTbI CMOXETE Cpasy Xe ONPEAeNUTH, 3HAUEHNS KakVx ane-
MEHTOB MOTYT ObiTb M3MEHEHBI 3TON DYHKLIWIA.
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* [1pyroii BO3MOXHOCTLIO SIBNIIETCS VCTONb30BAHUE CCbITOYHBIX apryMeHTOB. Mpy 3TOM hyHKUMM NepeaatoTces
YKa3aTenm HaapryMeHTbl (T.€. UXaapeca B MamsTh), HO HE CaMM apryMeHTb.
MoCKOnNbKY B pPACNOPsKeHME GYHKLMM MONafaioT aapeca 9/IEMEHTOB, OHA MOXET UBMEHSITb MX 3HA4EHVIS! Hero-
CpeacTBeHHO. : _
Mcrnonb3oBaThb CChbUIO4HbIE apryMeEHThI YAO0OHEE, YEM NepeaBaTh B KaHECTBE apryMEeHTOB 3HaYeHWs ykasaTe-
fiel, NMOCKOJIbKY B 9TOM CJly4ae He HYXHO pasbiMEHOBbLIBATL ykasaresin BHYTPM dyHKLMK. YToGbl onpeaenuTs,

4TO PYHKUMS ByOeT NCMOMbL30BaTh CChINIOYHbIN apryMeHT, Habepute B CCKE apryMeHTOB nepes, Ha3BaHNEM
3TOroaprymeHTacmumeon &:

" int Factorial(int &Number)
.
}

Tenepb BCE UBMEHEHVISA, BbINOSTHEHHbIE DYHKLIMEN B OTHOLLIEHWW NepemMeHHo Num b er, 6yayT MMeTb NOCTOSIHHbIN
I xapakTep, naTo OyaeT BhIrsAAeTb TaK, kak GyaTo 3HA4EHVIE NepeMeHHOV M3MEHSETCS 3a npeaenammn GyHKUM.

LBonpocer desonacrocsiu

Kak w3BecTHO, OOJbIIME IMOTHOMOUMSI COMPOBOXIAIOTCSA OOJbIIE OTBETCTBEHHOCTHIO, UTO
CTpaBeTMBO M B OTHOIIEHUM yKazaTenel. SI3pik C++ ofinanaer OONBIIMMU BO3ZMOXHOCTAMU, U C
TTOMOIIIBIO yKa3aTesleil MpOrpaMMMUCT TTOTyJaeT MpsSIMOM TOCTYM K TIaMSITH KOMITbIoTepa. DTO O3Ha-
YaeT, YTo MCIOIb30BaTh MX HYXKHO OYeHb OCTOPOXHO. B 3TOM pasmesie 3aTparnBaioTcsi BOIIPOCHI, O
KOTOPBIX HY)KHO TTOMHHTH TPU paboTe ¢ yKazaTesIMU, a TAKKE OTMMCBIBAIOTCS BO3MOXKHOCTH CPEIbI
.NET, KoTOopble TIOMOTYT BaM M30eKaTh OIIMOOK.

OcBoOOXaeHue NaMsTn

Ecmu BBl BUOUTE, YTO B BBIIEIICHHON paHee MaMsITH OOJbllle HET HeOOXOIUMMOCTH, Cpasy Xke Oc-
BoOOXmaiiTe ee. TakM oOpa3oM, Balll IMPOrpaMMbl He OyayT 3aHMMAaTh OOJIbIIIE TAMSITH, YeM WM
TpeOyeTcsl.

JInst ocBOOOXKIEHWST TTAaMSITU MCTIONB3yeTcss KoMaHnma delete, AeiiCTBME KOTOPOM B TOUHOCTH
TPOTUBOTIOIOXKHO JIEHCTBUIO OMepaTopa new:

//Bbimenenue TaMsaTH 1IN 3JeMeHTa PointList
PointList *pnPoint = new PointList;
//OcBOOOXAEHUE ToNbLKG UYTO BBIIEJICHHOW TaMSTH
delete pnPoint;

//O0OHyJeHue yKaszaTens

pnPoint = 0;

OOpatrTe BHUMaHME, YTO TIpU OOHYJIEHUM yKa3aTelisi He HaOKMpaeTcsl 3Be3I04Ka (*), TTIOCKOJIBbKY
OOHYJIsIETCSl 3HaUEHUE CaMOT0 yKasareJisl, a He y4acTOK MaMsITH, Ha KOTOPbIi OH CChUIAETCSI.

SEe Korpa Bbl ynansiere Kakoi-TO 2JI€eMEHT, 3HaUeHUe ykaszaTensl He usMmeHsiercs. OnHako
TeX JIAaHHBIX, Ha KOTOpbIE CChLIAETCs yKa3arelb, B MaMsTh Oosbiiie HeT. Takum obpa-
30M, yKasaTesb TMO-TPEXHEMY CChUIAeTCsl Ha KaKOW-TO apec, HO 3TOT allpec yXKe ITyCT.
Ecm BBl ero ceifuac pasbIMeHyeTe, TO TOIYyYyUTe COBEPIIIEHHO OeCCMBbICIEHHOE 3Haue-
Hue. [1osToMy Kaxknplii pa3, ynaisisl KaKOi-To 3JIEMEHT, OOHYJISTITE yKa3aTesIb, KOTOPbIi
Ha Hero cceliaics. briaromapsi aToMy Bbl OyzneTe TOUHO 3HaTh, YTO BCE yKa3aTelu Ba-
1Iell MPOrpaMMBbI CChITAIOTCS Ha peaibHble JaHHbIE.
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O6Luee HapyLUeHWe 3aLuThbI

3amnyTaBIINCh C yKa3aTeJisIMU, Bbl MOXKETE€ CTOJKHYTHCSI C CEphe3HBIMU IMPOOIEeMaMHU.
Takoro pona onmboku o6o3HavatoT TepMuHOM GPF (General Protection Fault — o6wee
HapyweHue 3awumot). VIHOTHA 3TO O3HAYaeT, UYTO TPUIETCS 3aKpbIBaThb HEKOTOPBIS
TIPWIOXKEHUS] WIM JaXe Tiepesarpykarb KoMIibtorep. Windows OTCleXMBaeT BO3HUK-
HoBeHMe ommOok GPF u, Kak TOJIbKO MX HAXOAUT, OCTAHABIMBAET BBITOJIHEHHUE TIPO-
rpammbl. Ha puc. 13.4 moka3aHo, Kak MOXET BBIIVISIETh TUAJIOTOBOE OKHO C COOOIIIe-
HYEM O HapyLIeHUW OOILEeH 3aIlUThI.

Killer[)nc )

Doc fHGmJ‘EEJ a %loblcaﬂd nead: to clote, &]

are sony for the

. Iuﬁm nthe middle Ofsomething, themfomation Wwework}m on
. mughe e lost

Please tell Miciorolt about Ihis problem.

‘Wa have creeled an =norreparl that you can sand to us Wea wik Beat
this report as confidential and anommous.

To tt* what data this smar ispewt eanlaing, chet heis. N

Depug | Gend Errer Heport E 7|

Puc. 13.4. EcnnWindows CTonkHETCROnOKaMH
GPF, oHa3akpoeTBaLlynporpamMmmymnoTrobpasnt
OKHOCIPEAynpexaeHnem

HeunsmeHsiemble CCbUIOYHbIE aApPryMeHTbl

Ecnu Bbl nepenaeTe yHKUYMISM B KQYECTBE apryMeHTOB 60sIbLLIME CTPYKTYPbI AaHHbIX, 3TO MOXET 3aHSThb C/INLL--
KOM MHOIO BPEMEHM, MOCKOJIbKY MPY 3TOM KOMMLIOTEP A0/MKEH CO3AAaTh HOBBIE KOMMM BCEX 3/IEMEHTOB, BXOAS-
LLWIX B 3TN CTPYKTYPbI. YTOBLI YCKOPUTL 3TOT NPOLIECC, Nepefasaiite CTPYKTYPY Kak CCbUIO4HbIN aprymeHT. B
3TOM Clly4ae nepeaaeTcs Tonbko MHdopMaLms 06 aapece CTPYKTYPbI, KOTopasi cama o cebe 3aHMMaeT 04eHb
MaJio MecTa. ' ' )

Ho Tenepb hyHKUMS NosyHaeT BOSMOXHOCTb M3MEHSTb AaHHbIE, XPaHsALLMECS B CTPYKTYPE. Mpearnonoxmm, sam
3TOrO HE HYXHO. YTOBbI PELLMTL 3TOT BOMPOC, MOXHO 0B03HAUNTL CTPYKTYPY KAk HEU3MEHSIEMbIV CChITOYHBIA
aprymenT. Mpy 3ToM Bbl kak 6b1 coobLuaeTe komnmnsaTopy: “H aenaio ato TOJILKO [1/191 YCKOPEHVIA pa60Tb| npo-
rpammbl. He U3MeHsiit iaHHbIe, LOCTYN K KOTOPbIM MOMyHaeT GyHKUMS'™.

Bot nprmep 06bSBNEHMS HEN3MEHSIEMOrO CChIJIOYHOIO aprymMeHTa:

int DrawIt{const PointList &MyPoint)

{ .

}

Hike mepeuuncneH psii MPUYMH, MO KOTOPHIM PabOTa € yKas3aTelsIMU MOXET OOepHYThCS Ma-
JICHbKOW TpareIuei.

v 3ammch uHdopMaluu Ha HyJsieBoii aapee, Hampumep, eciu ykazarenb foo OOHYJEH U

\ BBl HabOupaere konm *foo = X, TO 3TO O3HAYaeT, YTO BbI OTMpABJISIETe 3HAUYCHHUE X

; "Tynma, He 3Hal0 Kyna'. Windows 3To He MOHpaBUTCS. DTO BOOOIIE HUKAKOW CUCTEMe He
TTOHPABUTCS. Pe3ysibTaT Taknx AeCTBHIA OyIeT TUTadeBHBIM.

v" 3ammch nHopManum He Ha TOT aapec. [1penrnonoxumM, HarpyuMep, 4To yKasaTesb {00
CChUIAETCS Ha TIEpPBbIA 3JIEMEHT CIIMCKA, a yKa3aTeslb bar — Ha mocienHuit. Ecim Bb

i
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ucroyib3yeTe bar B TOM MecTe, Thoe MOKHbI ObUIM MCMOJNb30BaTh f0O, MOXeTe CTOJK-
HYTBCSI C COBEPIIEHHO HEOXUIAHHBIMU ITOCIEICTBUSIMMU.

¥ OcBoboxieHne mamaATh 6e3 oOHyleHMs yKasaTeneii. Hanmpumep, mocie ocBoGOXIe-
HUSI TIaMSITU Bbl TIPECTIOKOIHO 3amuCBhIBAETE MO TOMY € alpecy LENylo KWUIy HOBBIX
JNaHHBIX (TIPU TOM, YTO TeIephb 3Ta MaMsATh OTBEIEHA /Ul COBEPIIEHHO Ipyroil nHdopma-
uun). Pesymbrar Oymer yxkaceH.

Crapaiitech He neaTh TaKUX DIYIOCTeH, WHAYe TPOOIeM He obeperbes.

FeHepanbHaga yoopka

B nporpamme Drraw 6bUI0 HamMcaHO HEMATIO KOJOB IS TOrO, YTOOBI OYMCTUTh IAMSTh, KOTOpAst
HCIIONb30Bajiach B IIpoliecce ee BHIMOJAHeHUs. Ecim XoTuTe, MOXeTe BOCIIOIb30BAaThCSI BO3MOXHOCTBIO
cpensl NET, nassisaeMolii cfiopxoi mycopa (garbage collection), KoTopasi aBTOMaTHYECKU BBITIOTHUT
BCIO "rpsi3HYI0" paboty. Ecmu mpu oObsiBIeHMM 0OBbEKTa BBl yKaXeTe, YTO IaMsTh ITOCIe HEro HYXHO
0CBOOOXIATh aBTOMaTtuyecku, cpema .NET OymeT OTCIeXMBaTh €ro0 B IPOLECCE BBINTOJIHEHHUS IIPO-
rpamMbl. Kak Tonbko .NET yBUAUT, 4TO OOBEKT 0OJIbIlIe HE MCIOJb3YEeTCS, OHA OCBOOOIUT 3aHMMae-
Myto uM namsath. ([TockombKy cbopka Mycopa — NeJI0 He TOJIbKO IPSI3HOEe, HO M OTHUMAIOIIee MHOTO
spemenu, .NET zannuMaercsa 3TiM Torma, KOrga [UIsl 3TOTO TMOSIBISIETCSA YAOOHBIA MOMEHT. )

YroObl aKTMBU3MPOBATh IS 00BEKTa 3Ty BO3MOXKHOCTD, TIPH €ro OOBSIBICHNM HabepuTe B Haya-
Jie CTPOKU___gC, Hanpumep:
gc class PointList

{
public:
int nX;
int nY;
PointList *poNext;

HMBepca.anble yKasaTenu PR .. e _ )
. Ha I'IepBbII/I ‘B3I, MOXET, n0KaséTbCﬂ {470 VICTIONL30BATH ykazarerin, KOTOpre Moryr CObUATEGH HA Bce 4o .

. yrogHo, - BGLLIby.lJ,O6HaF| I'Ipvn O6’b‘r'|Bﬂ€HVIVI TakvX yKasareriei BVECTO Crioea, 0603HAHBIOLLErO TN DBHHBIX, Ha- .
6I/lpaeTCﬂ crosoyv.oid (‘-ITO 0oaHavaer * “nycToH TMN AARHHIX "}, HO XOTH 3TV yKasaTesm 0H4eHb y,u.oGHbl (nocmnbxy
Bbl MOXETe I/ICI'IOJ'IbBOBaTb VIX,EU'Iﬂ nosy4eHr A O0CTyra K 3Ha‘-IeHVIﬂM J'IK'ﬁbIXTI/IﬂOB) OHI/I TalOKe n 0‘16Hb OrlaCHb
(noc:<onu<y KOMI'IVIJ'I;ITOp HE MOXET OTCIIEOMTb MPaBIILHOCTB UX mcnonbaosaHm) L
- Bor kak MOXHO ooa,uarb TaKOI/I ykasaresib {H0 MoToM He rosopMTe YTOBAC He npepynpemuanm) :

‘.-:-: // HYCTB:_;_ poff CCBU'IaeTCH Ha HTO yrom{o

J yKaaaTenm voidc OI'IaCHbI {VI omepemeHHo yp.oﬁnu) VIMEHHO TEM, 4TO ,Elﬂﬂ HIX He onpe,u,eneH ™n ,DaHHbIX
noaTomy BOBHVKAET PearibHast BOBMOXHOCTL HenpaanbHoro VCTIOMNE30BaHVIS MaMSTTUA _
:TMpennonoxm, 4o B PACCMOTPEHHOM paHee npwvlepe Bbl I/ICI'IOJ'Ib3yETe N9l co30aHMS CBFBaHHOFO Crvickayka:
aarenv voidu GysaliHbIM 06pasoM BMECTO CprKryp C VIHCIDODNB.U.VIGVI o] KoopﬂmHaTax TOHEK ,u,oﬁaanﬂeTe B
CIVICOK 4GS, CTPOKY, 3aMMCH O COTRYIHNKAX 1 eLLie HEV3BECTHO 4TO. KOMMWISTop! Hvu<a|< He CIMOeT onpene-
. JITb, YTO 30ECHYTO-TO He Tak. HO NORLIORATENM BALLIEV MPOrpaMMbl HEMPEMeHHO 3T03aMETHT. :
I'Io,u.aeueM UTOr: "mcnonbsyme y|<aaaTen|/| void TOﬂbKO Torna, Kor.ua 6e3 9TOro HYKaK He oﬁomucr;
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Koe-uwino ocmporax

Ecau BbI 3aHUMAaIKCh TTPOrpaMMHUpPOBAaHUEM paHbIIIE, TO TODKHBI 3HATh, YTO TEPMUHOM
cmpoky 0003HAYaeTCsl TEeKCTOBask MHGMOPMALMsl, TOUHee, HAOOpbl CIEAYIOIIMX IPYE 3a
JpYroM CUMBOJIOB. B .NET ecTh BCTpoeHHBIN Kjlacc String, KOTOpPbI MpenrHa3HaYeH
IJIs1 paboThl co cTpokamu. Eciu ke Bbl TMUILIeTe HEYMpaBasieMblii Kom, BaM TPUIETCS
JiefiaTh BCe caMoMy, MCToib3ysl ykazarenu tuna char. Ho He pacctpauBaiitech: ecTb
MHOXECTBO OMOIMOTEUHBIX (DYHKIIMIA, KOTOpbIE CMEMATbHO CO3MaHbl I 0OpabOTKU
TEKCTOBOI MH(OPMALIUK.

CTpoKM XpaHSITCS B MaMSTH KOMIIBIOTEpA KaK MAacCHBBI PACITONOXKEHHBIX APYT 3a IPYTOM CHM-
BOIIOB. 3aKAHYMBAIOIIMECS Hy/eBbIM 3HayeHueM. (M3-3a 3TOro HysieBoro Gaiita B KOHIIE CTPOKU OHU
HAa3bIBAIOTCSL TAKKE CMPOKAMU C 3asepuccaiowgtias Hyaem.) JIocTym K TeKCTOBOM MHGOPMALMK MOXHO
TMOJIyYUTh C TIOMOIIBIO YKAa3aTesiel, KOTOpbIE CChUTAIOTCS Ha TEPBbIi CMMBOJI CTPOKU. YTOOBI CO3-
IaTh CTPOKY, HabepuTe TAKOM KO

char *szMyString = "poMaHTUYECKOe IlyTellecTBue";

DTIM KOIOM CO3[aeTcsl CTPOKaA, CoIepsKariasi TeKCT "pOMaHTUUECKOe TyTelIecTBre" . YKa3aTelb
szMyString CCbUIaeTCs Ha 3Ty CTPOKY. YTOObI 0TOOpA3UTh 3Ty CTPOKY Ha 9KpaHe, HabepuTe

cout << szMyString;

Yka3zaHusagnaykasarenen

30ech Bbl HalifeTe HECKOMbKO COBETOB U HAMOMUHAHMUIA, KOTOPbIE MOMOTYT BaM 13GexaTh Npobiem npu pabote
CyKasarensimu, ' . ' _
¥" Ykasatenb co,uepx(mf's cebe MMLLIb afIpec, YKasbiBaOLLMIA HA HEKOTOPhIE [aHHbIE, COXPaHEHHbIe B MamsTu.
Ecnm Bbl KaK-TO M3MeHsiETe 3Ha4eHVs ykasaTteneli (obasnseTe, BoHMTaeTe U T.M.), M M3MEHSIETE TONbKO af- "
peca, HO He TO, YTO HaxoauTcst Mo 3TM aapecam. OBbIHHO, 3TO He SBNSIETCS BalLIe LEMblO: Bbl XOTUTE 00pa- .
~ 6aTbiBaTb MMEHHO T JAaHHbIE, HA KOTOPbIE CChUTATCS yKadatenu. [ina aToro ykasatenm HyXHO pasbiMEHOBbI-
BaTb. o '
¥ *pF00 — 370 He UMs1 ykasaTensi. Ero ums — pFoo. A kofoM *pFoo ykasaTters pasbiMEHOBLIBAETCSI.
v Ecrm yKasatenb pnFoo vMeeT Tvn integer, MoxeTe Habupatb *prnFoo B M06OM MecTe nporpamMmel, rae
" MOXET ObITb MCMONBI0BAHO 3HaueHMe Tvna integer. Ecnv ykasatens poFo0 CCbNaeTcs Ha JaHHbIe Kakoro- |
HUBYab TUNa X, MOXeTe HabupaTb *pOFoo Beaae, rae 3HaYeHus Tvna X MOryT ObiTb UCMONL30BaHbl. 3T0
3HauMT, YTO Bbl MOXeETe Habupats *po¥oo = juplter; WK jupiter = *poFoo; KTN
¥ ECAM Bbl AMHAMWYECKMN BbiAENsieTe KaKylo-TO NamsiTh {T.e. B NMPOLLECCE BLINOMHEHUS MPOrpaMMbl), ybeam-
TECb, YTO aApeC STOW NaMSATU COXPAHEH Kak 3HaYeHne yKasaTenﬂ B I'IpOTVIBHOM Cly4ae Bbl HMKAK He CMO-
KETe Mosy4nTb AOCTYM K 3TON NaMsiTL. . : . !
i ¥ Tocne Toro kak Bbl OCBOOOXAETE MNaMsATb, BbIOEEHHYIO ,D,VIHaMVI'-IeCKVI 3HaueHne yKaaaTenﬂ  CCbINatoLLErocst
Ha 3Ty MamsiTb, HVKAK HE U3MEHSETCA 1 OH MO-MPEXHEMY Ha Hee ykasbiBaeT. YToObl n3bexarb HEHYXXHbIX
npo6nem, BCeraa 0BHyNsiTe COOTBETCTBYIOLLME YKa3aTeNn MoCse UCMoL30BaHNs komarabid e | e t e.
v Ecim Bbl B GOnblUMX OBbeMax MCronbayeTe AVHEMUHECKM BbIAENIABMYIO NamsTb, I'IO,EI,KJ'IIO'—IMTe BO3M0)K-
HocTb cpeab NET, HabIBAEMYIO c6opKoit Mycopa. : : -
= Bbl YCTa/m v "38BUCATL" HAUMHAET yXxe Balla HepenHaﬂ Kopo6Ka c,u,ename I'IepeprB I'IOKypVITe cm-
rapy Wi NO3BOHNTE m06vnv|ov|

Bam HaBepHsika OyneT MHTepecHO, Kakue OMOIMoTeYHble (DYHKLIMM TMpeaHa3HAuYeHbI I paOboThI
CO CTPOKaMHM M YTO OHM MOTYT Aenatb. Mx Oyzer jierye HailTu, 3Has O TOM, YTO Ha3BaHUS MOYTU
BCEX U3 HUMX HayuHaiorcs ¢ OykB str. Hampumep, ¢dyHkumsa strlen Bo3BpallaeT KOIMYECTBO
CUMBOJIOB, U3 KOTOPBIX COCTOUT CTPOKA.
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B C++ ectb Takke Takoi 00beKT, Kak TeKCToBbIl Kiacc ANSI, KOTopblii MOXET MOMOYb BaM B
paboTe co CTpOKaMM.

Boinensist maMsITh I CTPOK, He 3a0bIBaliTe O TOM, YTO OHU JIOJDKHBI 3aKaHYMBATHCSI HYJIEBBIM
3HaYeHUEM, KOTOpPOe 3aHMMaeT OIUH OalT MaMsTH. YOemuTech, YTO Bbl BKIIIOUIIIMA 3TOT OalT B 00-
11ee KOJIMYECTBO OaiiTOB, BBIIEISIEMBIX IS pa3MeIleHUs] TEKCTOBOTO 3HaueHUs. B mpoTtuBHOM city-
Yyae BO3HUKHYT MPOOJIeMbl C UCTIOIb30BAHUEM TAMSITH.

ITockoneKy MOXHO HaOupaTh Kom char * Uit co3maHMsl CChUIOK Ha TEKCTOBbIE MaHHBIC, BbI
MOXeTe B IIOJHOM Mepe MCIIONb30BaTh BCE BO3MOXHOCTHM yKaszaTesiei i o0paOOTKM TeKCTOBOI
nHbopmaimu. Hamomuum, uyto B CH++ CTpoKM JAOKHBI 3aKaHYMBAThCSl HYJIEBbIM OaiitoM. MIMeHHO
1o HeMy OMOIMOTeYHbIe (DYHKIIMU ONPENESISIIOT, Te HAXOMUTCS KOHEeU CTPOKMU.

Ecimm HeoOxomyMo, HampuMep, OTOOpasuTh BCE CHMMBOJIBI CTPOKM TOOUYEepeqHO (10 OmHOMY 3a
pa3), MOXHO MCIOJIb30BaTh 3HAYEHUE YKa3aTessl 3TOM CTPOKM, YBEIMYMBAs €r0 KaXIblid pa3 Ha eau-
Huiy. Ecm ykaszartenb cchllaeTcsl Ha KaKoi-TO CUMBOJI CTPOKH, M00aBUB K €0 3HAUYCHMIO YMCIO 1,
BbI TIOJTYUUTE apec CIIEMyIOLEero cuMBosia cTpoku. Hampumep:

//Ctpoka

char *szMyString = "hello world";

//Eme chiuH yKazaTelb

char *szCharPtr;

/ /VI3MeHeHre TIePBOTO CUMBOJIA CTPOKU
szCharbtr = gszMyString;

*szCharE'tr = "3";

//Tenepr nepexchuM K CIeOylleMy CHMBOJILY

/ /s zvoro 3HAYEHMe yKaszaTend yBenmuyMBaeM Ha 1
sz2CharPrr++;

/ /VI3MeHsieM BTOPOV CUMBOII

*szCharFtr = "o";

//Tenepb CTpPoKa BHIUISOUT Kak "jollo world"
//OTobpaxeHne CTPOKM Ha DKpaHe

cout << szMyString;

Jlogbegesn urioz

Bbr yxe 3HaeTe 00 yKasaTensix JOCTaTOYHO MHOTO. DTO MPOCTO TepeMeHHbIE, 3HAYCHUSIMU KO-
TOPBIX SIBISIIOTCST afipeca PaIMIHbIX JAHHBIX, COXPAHEHHBIX B MAaMSITH KOMIIbIOTEpa. YKaszaTenu Wc-
TIONB3YIOTCST TS TIOJMYYEeHMsT TOCTYTA K TIaMsITH, KOTOpasi BBIIENSIETCS] ITHAMITIECKH (3TO HYKHO B
TeX Clydasix, KOTfia Bbl 3apaHee He 3HaeTe, Kakoil 00beM TMaMsTH NOJDKeH ObITh BhimeneH). Taicke
yKa3aTelu WCTIONB3YIOTCS [UTST CO3/IaHMsSI CBSI3aHHBIX CITMCKOB (OHM HYXHBI TOTIa, KOT/a 3apaHee He
W3BECTHO, CKOJIBKO 2JIEMEHTOB OYIET MCIONb30BaHO). EcThb ele MHOTO 3amay, KOTOpBIE PEIaoTcst
VIMEHHO C WCIIONb30BaHMEM yKazareneil. Bbl Oynere BCTpeuyaThcsi ¢ HUMHM KaIblii pa3, Koria OymyT
VICTIONB30BaThCsl TaKe Bo3MOXHOCTH .NET, Kak KoMaHIbl paboThl ¢ rpadmKoil WM MeTonsl obpa-
0OTKM TEKCTOBOI MH(OpMAIIHH.

Ho, maxe ecm BaM KaxXeTCsl, YTO BbI YK€ CTaIM 3KCIIEPTOM IO YKasaTessiM, He 00OJIbIIANTECH:
BaM TIPEICTOUT €Ille MHOTOMY Hay4HThCSI.
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Macca nHdopmauun? Ucnonbayunre
MacCuBblI!

B shoi riake ...

> Yro Takoe MaccuB
CoptupoBKa ¥ M3BJIeYeHe MH(GOPMALIMA U3 MacCHBa
MHoromMepHble MacCHBbI

>
>
> MHcrmonms3oBanme ArraylList
¥ HWcrnonbzoBanue Stack

¥

Wcnonb3oBaHue MNEPEYUCIUMBIX TUTIOB BMECTO KOHCTAHT

4CCHB — 3TO onpe,ueneHHmﬁ CIIOCOO TIPEICTARICHHSI JAHHBIX, MCIIONB3YeMblil BO MHO-
rix mporpammax. CTpoeHME MaccuBa IMOXOXE Ha CTPOKY (WM CTOJIOEL]) sYeeK 3JIeK-
TPOHHOI TaOJIMIIbL: B BallleM PACMOPSDPKEHUM €CTh LIEJI0e MHOXECTBO OTIEIBHBIX SYeeK, B KOTOPHIC
MOXHO 3aIKchiBaTh MH(MOpMaLuio. Takas CTpyKTypa Oo4eHb YIOOHA i1 COXpaHEHUsI JaHHBIX U HX
nocjeaytoleii 00paboTKH.
B 310ii m1aBe onuchIBaeTCS MCIONIb30BaHUE MAcCUBa JJIsi COXpAHEHMsI CITMCKA BJIEMEHTOB, COmep-
KalUX JaHHbIe O rpaduueckux oObeKTaX. Takke Bbl MO3HAKOMUTECH CO CIELMAIbHBIMU KilaccaMu
.NET, koTopble NpeaHa3HaueHbI 111 ONTUMU3ALIMU TIPOLIECca COXPAHEHMS! TAHHBIX B TIPOrpamMMe.

./é(accuébz . ROSHAKOMUMCS hodAure

Oco0EHHOCTb MAacCUBOB COCTOUT B TOM, YTO KaXIblii MX 3JIEMEHT MMEET MOPSIKOBLI HOMED,
Ha3bIBAEMbI uHOexcom. IHIEKC UCTIOb3yeTCs IS MOMy4eHUs JOCTYIa K JaHHBIM, COXpaHEHHBIM B
KaXJIOM OTHETbHOM 3jieMeHTe. MHeKC TOo3BOMsSIeT Take MCMOJb30BaTh LIMKIILI JUISI TIPOCMOTpA
3HAYEHUI BCEX JIEMEHTOB MAacCcHBa WIM 3HAYE€HUU TOJMBLKO HEKOTOPOro Auana3oHa 3jeMeHTOB. C
TIOMOIIIBIO MHEKCA MOXHO Cpa3y e TMOMyYUTh HEMOCPENCTBEHHBIN AOCTYM K JaHHBIM JIIOOOTO 3Jie-
MeHTa MaccuBa. Takoil crocod nocTyna K JaHHBIM Ha3bIBACTCS HPol3cOAbHbizM, OH HAMHOTO OBICT-
pee MCIOb30BaHMSI CBSI3aHHBIX CITMCKOB.

INpearonoxum, Bbl UCTIONBb3yeTe MAcCUB ISl XpaHeHWs WH(OpMalMU O TPOIOKUTEIbHOCTU
MY3bIKTbHBIX 3anuceil. Torma, ecim Hy>XHO TIPOCMOTPETh, HATIPUMED, MPOAOJDKUTEIBHOCTD TePBOi
3aIMcy, Bbl TIPOCTO CMOTPUTE 3HAYEHUE 37eMeHTa Tona HoMmepoM 1. TOYHO Tak e MOXHO COXpa-
HATb MHGOPMALIMIO O KOTMPOBKAX akIMii Ha OWpKax, JaHHBbIE O COTPYIHUKAX, PE3YJbTaTbl (hyT-
OOJILHBIX MaTyeid U T.1.

INpexne yem co3maBaTh MaccuB, Bbl JOJDKHBI OINPEAENUTh, U3 KAKOTO KOJIMYECTBA JIEMEHTOB OH
Oyzer cocTosiTb. B 3TOM OT/IMUME MAaccUBOB OT CIUCKOB, IJie¢ KOJMYECTBO 3JIEMEHTOB 3apaHee He
u3BecTHO. (XOTMM Bac 0OpanoBaTh: jAajiee B IVIaBe paccMaTpuBaeTcs crielManbHblil Kiacc NET
ArrayList, KOoTOpbIil 00beIMHSET B ceOe BCe JIydIe CBOMCTBA MAacCHBOB M CITHCKOB.)

[penmnonoxuM, Hampumep, 4To anFoo —- 3T0 MacCUB 4ucea Tuma integer. Torma oH MoOXeT
BBIIVISIIETh TIPUOJIM3UTENIBHO TaK:
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MHpekc 3HayeHne

0 32
1 10
2 17
3 -5
4 10

Kak BuanTe, mepBblii 37€MEHT MaccuBa MMeET HyJIEBOH MHAEKC, BTOpoit — uHiaekc 1 u 1.4. U B
JAHHOM CJIydae 3JIEMEHT ¢ MHAeKcoM 0 mMmeeT 3HaueHue 32, a 3JIeMENT ¢ nHIekcoM 4 — 3Hauenue [0.

el Eciu BB mpupepxuBaeTech COMIalleHU 0 TPUCBOGHUU MMEH, MPUHSATHIX B 3TOW KHU-

re, HauMHaliTe MMeHa MacCHUBOB C OYKBbI a, 3aTeM HaOupalite MnpeduKc, COOTBETCT-
BYIOIIWIA TUMY JaHHBIX MacCuBa, W jJajsee camMo uMms. Hampumep, umsi MaccuBa Tuma in-
teger HauMHaiTe ¢ OykB an, tumna double — ¢ 6ykB adkl u T.1.

YToOBI cO3MaTh MAacCHB, HYXXHO IPOCTO yKa3aThb TUIl JaHHBIX, UMS MacCuBa W B KBaJpaTHBIX
ckoOkax ( [ |) konu4ecTRO 21EMEHTOB.
Hanmpumep, 4ToObI co31aTh MacCUB TUIA integer, HaOepUTe TaKOW KOMI:

//Co3maHre Maccuza Turla integer, coctosimero m3 20
//2neMenToB (mHOerck or 0 mo 19)
snt anFoo[20];

<O2EL [ToMHUTE, YTO TMEPBBI 2JIEMEHT MaccUBa UMeeT HyleBol mHaeKc. [loaTomy, ecnu mac-
CHUB MIMEET 1 3JIEMEHTOB, TOCJIEeIHUI 3JeMeHT OymeT uMeTh MHIekc (n - 1). Hampumep,
IJIST MaccuBa, IMOKa3aHHOTO HECKOJbKMMM ab3allaMMu BBIIIE, # PaBHSIJIOCh 4YUCTY S
(TTOCKOJIbKY MAacCHUB COCTOUT U3 TISITU 3JieMeHTOB). [lepBbIil 3J€eMEHT MMeEeT HYJIeBOW
WHACKC, a MOCHenHuit — uHaeke 4 (wm 5-1).

Te, KTO TOJILKO HauMHAET UCIOJb30BaTh MAacCUBbI, OYEHb YAcCTO 3a0bIBAIOT 00 ITOM U AyMaloT,
YTO TIEPBbIN 2JIEMEHT UMeeT MUHIEKC 1, a MOTOM I0JIr0 He MOIYT MOHATb, MOYeMYy OHU TOJY4yaloT U3
MaccuBa He Te 3HaueHUsl, KOTOPble UM HYXHBbI.

AHaJIOTUYHYI0 OIIMOKY COBEPIIAIOT U B OTHOUIEHME TMOCJEIHEro 3JeMeHTa MaccuBa: Mpu odpa-
UIEHWU K HEMy BMECTO MHJIEeKca (4 -\) MCTONb3YIOT MHAEKC #. B pesynbrare storo aubo OymyT mo-
JIy4eHBl COBEPIIEHHO HeuuTaeMble JaHHbIe, JIM00 Bo3HUKHeT omnbka GPF (obiee HapymieHue 3a-
uuthl). [locnennee ciydaercst u3-3a toro, uro C++ He MOXeT NMpPeAOTBPaTUTh oOpallleHre K Mamsi-
TH, PACIIOJIOXEHHON 3a mpeaenamMu MaccuBa. Eciau BepHYTbCS K TNPUBEIEHHOMY BbILIE KOAY U
npeanojIoKUTL, YyTo Bl olinboyHOo Hadpanu anFoo [20], aTo Oyner obOpauieHre K y4acTKy Mamsi-
TH, PACIIONIOKCHHOMY Cpasy MOC/e OGNACTH MAMSTH, BBIICICHHOMN IUISl SJIEMEHTOB IAHHOTO MAcCH-
Ba. [lociencTBusi MOTyT ObITh CAMBIMU HENPEICKA3yeMbIMU.

Fizo wce “srenentiapno ”, Baricon

3
Y1006bI TOJYYUTh OOCTYIl K 3HAYECHUIO KaKoro-janbo 3jeMeHTa MaccuBa, HaﬁepI/ITe Mg MacCuBa
M YKaXuTe B KBaJpaTHBIX CKOOKaX MHIEKC ITOro ajeMeHTa. [IponeMOHCTpUpYyeM 3TO Ha IpUMeEpe.
//MaccuB Tumria integer m3 20 3J1eMeHTOB
ine anFeo [20] ;
//TlepBoMy BJIEMEHTY IIpucBavBaeTcs 3Hadenue 20,
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//a BTOpOMY 3HaueHuUE 3

anFoo[0] = 20;

anFool[l] = 3;

//OToOpaxeHne 3HAYEeHHUS BTOPOro »3JIeMEHTa
Ceonsole::Writeline {anFoo[l]};

//OToOpaxeHue 3HAuYeHUSI TPEThEro 3JIEMEHTA, YMHOXEHHOro Ha 5
Ceonsole::Writeline{5*anFoo(2]) ;

o O6pariTe BHUMaHME, YTO TPU OTOOPAKEHUM TOJIBKO 3JIEMEHTOB MacCHMBa HE HYXKHO

BbI3bIBaTh (pyHKIMI0O ToString mis npeoOpa3oBaHUsl YMCIIOBOIO 3HAYEHUSI B TEKCTO-
Boe. Cpena .NET moxer 370 czenath aBroMarniecku. Eciv e Bbl Ucronb3yere Oosee
CIOXHBbIE BapvaHThl (yHKimu Conscle: :WriteLine, Hanpumep ¢opmarupyere
CTPOKH, BBI3BaTh QyHKIMIO ToString Bce 3Ke IpUACTCS.

Ununnasnsauns saccuba

MHumanuzaiysi — ¢ 370 NPUCBOEHUE HAYAIbHBIX 3HaUeHUI. HUIIMAaIM3upoBaTh MACCUB MOXKHO
HECKOJIBKUMU CcriocobamMu. MOXHO, HallpyuMep, BPYYHYIO MPUCBOMTD 3HAUCHUS KAXKIOMY 3JIEMEHTY:
anFoo[C] = 1;
anFoo[l] 3;

Jpyroii crmocod — MCHONb30BaTh LUMKI. DTOT TMyTh OYeHb YIOOEH, €CIM MOXKHO MCIOJIb30BaTh
KAaKOI-TO 1I1a0JIOH JUISl TIPMCBOCHMSI 3HAYEHUId WIM €CJIM 3TW 3HAYCHMsI MOTYT OBbITh MOJy4YeHbl U3
(aitma ganHbx. Harpumep, ecan HeoOxomMo, 4ToObI MAcCHB comepKan 3HadeHus oT 1 go 20, Ha-
OepuTe TaKOM KOII:

//MaccuB u3 20 3JIeMEHTOB

int anlrtegers[20];

//Uukia, Ha Kaxaoil MTepalluu KOTOPOTO OYepeIHOMY
//3JeMeHTy IpucBaMBaeTCs 3HaYeHUE,

//6oJiblliee 3HaYyeHUs NpenblaAylIero 3jJeMeHTa Ha |
for (int i = 0; i < 20; i++)

anlntegers(i}l =i + 1;

Eme omyH croco®d MHUIIMAIM3MPOBATh MACCUB — YKa3aThb 3HAUCHUST 3JIEMEHTOB TPU OObSIBIIC-
HUM 3TOro Maccupa. [Ipy 3TOM MOXKHO yKa3blBaThb 3HaYE€HHE HE BCEX BJIEMEHTOB, a TOJIBKO HEKOTO-
PBIX (OCTAIBHBIM 3JIEMEHTaM, IUISI KOTOPBIX BBl 3HaYeHMsT He YKaxkeTe, aBTOMaTUYeCKU OymyT TpH-
CBOEHbI Hy/M). Hampumep, MacCUB MOXKET ObITh MHUIIMATM3MPOBAH TaKUM O00pa3oM:

int anMyInts[10] = {1, 3, 5, 9%, 4, 8};

B nmaHHOM ciiydae TepBbIM IIECTH 3JIeMEHTaM OyayT TMPUCBOEHBI Tepedrc/IeHHbIC 3HAYCHUS
(nepBoMy 3s1emMeHTY — 1, BTOpoMy— 3 U T.1.), a MOC/IEIHUE YEThIpE 3JEMEHTA MOMydaT 3HaYeHMs],
paBHBIC HYJTIO.

B cBoeit miporpaMMe BbI MOXeTe TaKKe CO3IaTh M MHUIMATM3UPOBATh MACCUB, COCTOSIIINIA M3
TEKCTOBBIX 3HaUYeHMIA. B 3TOM ciydae mpu oOBSIBICHMM MaccHBa €ro pa3Mmep YKa3blBaTh He HYXKHO.
Hampumep:

//Co3naHue MaccuBa, COCTOSIIIEr0 M3 CTPOK
String *aszFoo[] = {S"hello™, S"goodbye"};
Console::WriteLine (S"B MaccuBe ecThb cioBo {0}", aszFooll]);
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| CBA3b MEeXAY MaccuBamm W yKasatensmu
. MaccuB anemMeHTo o 3HaUEHUAMM TMa X, fio cyTn, SBnseTcs: yKasaTeneM Ha- 3Ha~+eH|/|e Tmna X, I'IoaTomy, Ha
] '6paHHoe BaMu.. S o :
'._}1nt foo [8] P
;.~_,_6y,ueT nouTH! aHanorleo Ha6paHHow|y
,':‘}1nt *foo, _ . : .
ED,I/IHCTBeHHaFI PasHIILA B TOM, 4TO ) korza e OﬁbHBﬂﬂeTe Maccus, BbIJJ,eJ'IFIeTCFI FlaMFITb cpasy s MHO)KeCTBa
- 3HAUEHMIA YKaSaHHOrO TUNa, B TO BpeMS Kak Npu 0GLABMEHNM YKasaTens NaMaTs Bbiaensetce TONLKO A1 O,EI,HO 3
-T0 3NemMeHTa. MepemeHHasi MACCHBA CCINAeTCA Ha MepBbiii AEMEHT 3TOr0 Xe MaCCHBa, | S
. YasaTem uHoraa MCIONE3YIOTCH A1 TiONyMEHI I0CTYA K IEMEHTAM MACCHBa. PaCCMOTpI/IM\ 70 Ha TaKOM npvwlepe

:E//MaCCMB us 8 SIIEMEHTOB C YMUCIIOBEMIA 3HaquMHMM
int foo{8]; .
174 /YKasaTenb ‘A WMCTIOBOE.: SHAYEHNE <
'1nt “*bar;. _ : .
.'-.'-//VKasaTemo HpMCBaMBaeTCH anpec nepBorQ SJ'[eMeHTa" MaCCI/IBa
/ /Ofrot}pamezme 3Haqu1/1;1 nepBoro 3ﬂeMeHTa Macana ;
: —cout « *bar; : P
/ /OTo6pa>KeHme 3HAueHVIST BTOPOTO DBJIEeMeHTa Maccmaa ’
//O6paTMTe BHMMAHME, YTO BTO paBHOBHaqufoQ[l]
out <<% (bar + 1) ; ) DT . ]
ECJ'IVI Bbl VICI'IOJ'Ib3yeTe YKGSaTeJ'Ib ONga CCbIIKK ‘Ha aHaqume SJ'IEMeHTa Maccmaa npu no6aBneva| e,EI,VIHVILI,bI B ;
eI/ICTBI/ITeJ'IbHOCTI/I ,u,oGaBnﬂeTCﬂ pasmep NamsaTi, BblOENEHHbINA Lum OfIHOTO 3MemMeHTa 3T0r0 MaCCVlBa Taknm

B HeympaBisieMbIX porpaMmax MacCUBbI, COCTOSILIME U3 CTPOK, CO3AAIOTCSI HECKOJIBKO
nHaye. Eci BeI MOMHWTE, caMa CTpOKAa — 3TO MAacCUB CHMBOJIOB (OOBSIBIISICTCST Kak
char *). Huke npuBeneH Ko HeyrpaBsieMol MPOrpamMMbl, MPY BbITIOJIHEHUU KOTO-
POTO CO3MaeTcss M MHULMATA3UPYETCST MAacCHB M3 CTPOK, a 3aTeM BCe 3HAYECHUS 3TOTO
MaccrBa OTOOpaKArOTCS Ha 9KpaHe.

//Co3maHrie MacCUBa M3 TpexX CTPOK ¥ IIPUCBOEHWE ero
//QHGMGHTaM HadYaJIbHBIX 3RHAYEHUN

char *aszFoo[3] = {"hello", "goodbye", "bye-bye"};
//OTobpaxeHne CTPOK Ha DKpaHe

cout << aszFoo[0] << aszFoo[l] << aszFoo[2] « endl;

J(/tazo.,ue/mbze MAcCCU8bl

MaccuBbl, KOTOpbIE PacCMaTpUBAIMCh 0 CUX TIOp, ObUIM odHoMepubimu. KpoMme HUX, cyllecT-
BYIOT TaKXXe MHO20OMEDHble MACCHBBI, 03 MCITOIBb30BAHMST KOTOPBIX BPSII JIM MOXHO OOOMTHCH TIpH
PELIeHUM MHOTYX TUTIMYHBIX MU HE OYeHb TUITMYHBIX 3aa4. [IpencTaBiumM, HanpuMep, YyTo BaM HY>XXHO
COXPaHUTh UH(GOPMAIMIO O TOM, CKOJIBKO JJOMOB 0003HAYEHO B KaXKIOM KBampate Ha KapTe roposa.
ITockoeKy KapTa ABYXMepHa, I PEIIeHHMST 3TOM MpoOGJIeMBbl ymoOHee W JIOTMYHEE MCIONb30BaTh
JIByXMepHBIii MaccuB (puc. 14.1).

Wym Bo3bMeM ApyToii TIpMMeEp: HYKHO CMOIETMPOBATh TIepeMEIlicHe KaKoro-HUOYIb JIeTatoIIe-
TO HACEKOMOTO B TIpenesiaX Bamlel KOMHAThl. JIsT 3TOro MOXHO YCIIOBHO Pa30MTh IPOCTPAHCTBO
KOMHAThl Ha KYOWKH, COM3MEPHUMBIEC C pa3MepaMy XMBOTHOTO, M OTMeYaTh €ro IepeMeIlcHre 13
KyOrKa B KyOMK. MHOXECTBO KyOMKOB Oy/IeT MpeacTaBIsiTb co0Oi TpeXMEepHbIii MaccuB. MHoro-
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MEpHbIE MacCCHBBI MOTYT OBITh MCITOJb30BaHBI MPU PEIICHUM HE TOJBKO "TIPOCTPAHCTBEHHBIX" 3a-
nady. Hanpumep maTtpulibl, KOTOpble MPUMEHSIOTCS IS 00pabOTKM rpaduKu, SBISIOTCS IBYXMEp-
HBIMUA MacCUBaMM. YIIpaBlieHUE OOJbUIMMKU OObeMaMU PAa3HOOOPA3HBIX HAaHHBIX MOXET OBITb CBE-
NIeHO K paboTe ¢ MHOTOMEPHBIMU MacCHUBaMU.

1 2 4 0
A 2| 0 0 |
G
Kapta Maccus

Puc. 14. 1.Ksaapatsi06b14HOMABYXMEPHOMKAP ThIMPEACTaBIEHbIIHEKaAMMBYXMEPHOrOMac-
cuBa, 3Ha '-IeHI/IFIKOTOprXCOOTBeTCTByIOTKO/'II/I'-IeCTBy0503HaquHbIXHa KaptegomMoB

YToOBI ONMpeneuTh MHOTOMEPHBIM MacCHB HYKHO MCITOJIb30BaTh CTOJBKO KBaIpaTHBIX CKOOOK ([ ]),
CKOJIbKO pa3MepHOCTel OyaeT MMeTh 3TOT MaccuB. CIenylolMM KOJOM, HalpuMep, CO30aeTcsl ABYXMep-
HBIIl MAaCCUB, TIPEICTABISIOIINI IAXMaTHYIO JOCKY (BOCEMb KJIETOK B IIIMPUHY U BOCEMb B JIJTMHY):

int anChessBoard[8] [8] ;

YtoObl 00paTUTbC K HYXHOM sIUeiiKe, OMSITh-TaKu HEOOXOJMMO HCHOJb30BaTh CTOJBKO KBaj-
paTHBIX CKOOOK, CKOJIbKO Pa3MEpPHOCTEl MMEEeT MacCHB:

//IlonydyeHue 3HadyeHUsT U3 sdYeiku 3,4

anfFull = anChessBoardr‘{B] [4];

Keace Ayvaylist

CaMoOCTOSITeJIBHO CO3/1aBaTh MAcCHMBBI — 3TO 310poBO. He MeHee yBiekaTeiabHOE 3aHSITHE — CO3-
NaBaTh COGCTBEHHBIE CBA3AHHbIE CTUCKU (YTO BBIJIO TPOAEMOHCTPUPOBaHO B miase :3}. Ho ecinu BEI He
B Jyxe WIM TMPOCTO He Xouercss Hampsiratbes, cpeaa .NET npemmaraet Bam BOCIONB30BaThCS CIIELU-
aJIbHO pa3pabOTaHHBIMM KJlaccaMy Ul TIPEACTaBI€HUs CTPYKTYp HNaHHBIX. B meiicTBUTENLHOCTH 3TO
Jaxe Jydile, YeM CO3/1aBaTh MacCHBBI U CIIUCKM caMOCTosiTesibHO. [lyckaii Microsoft BBIMOTHUT 3a Bac
BCH) PYTMHHYIO paboTy, a TakXe HalIeT U MCIPaBUT BCE BO3ZMOXHBIC CTaHIApTHbIE OomIMOKK. BbI e B
3TO BpeMsi MOXETe 3aHSThCsSl GoJiee BaXHBIMU IeJIaMU U CO3[aTh OLIMOKM MOCephe3Hee.
1+ OnHa u3 nyumux crpykryp NET Hocur HaszBanue Arraylist. OHa moxoxka Ha MacCuB B TOM
CMBICJIE, YTO K €€ 3JIEMEHTaM MOXHO o0paliaTbcsi HEMOCPEACTBEHHO (T.€. OHM MMEIOT MOPSIIKOBbIE
#OMEpPAa), ¥ B TO Xe BpeMs MONO0OHA CIMCKY, ITOCKOJIbKY Ha KOJTMYECTBO €€ JEMEHTOB HET OrpaHu-
meHUIA (T.e. B M0G0 MOMEHT B KOHEILl 3TOI CTPYKTYPbI MOXET ObITh HOOABJICH HOBBIM 3JEMEHT).
Jonee TOTO, 2JIEMEHTHI 3TOM CTPYKTYPbI MOTYT COACPXAaTh 3HAYEHMS JIIOOBIX TUIOB, IJISI KOTOPBIX
aKTMBU3UPOBaHAa BO3MOXHOCTh COOpKM Mycopa (garbage collection).
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"MHOromepHbie” COBeTbl | :
Hwke NPUBEOEHO HECKOSBKO COBETOB, KOTOPbIE MOIYT BaMm npmro,u,mbcg npvn cos,anmm n I/ICI'IOJ'IbSOBaHVIVI MHO- 1
rOMEPHbIX MaCCVBOB. : :

¥ [pn co3paHMM MHOTOMEPHOr0 MacCMBA TOYHO YKaXuTe 00beM Kaxq:,ou paamepHocm. (MO)KHO yKa-
3aTb 0GbeM 17 - 1 Pa3MEPHOCTY JI-MEPHOrO MacCHBa, HO, HTOObI YMEHBLLIMTL BEPOSTHOCTb BOSHKHOBEHIA f
OLLMOOK, YKaXMTe fyullie 06beM [/isl BCEX J1 PA3MEPHOCTEN. ) i -

¥ KomnbioTepy COBEpLLEHHO BCE PaBHO, Kakash MMEHHO PasMepHOCTb OyAeT ucnonb3oBaHa ans .
NPeAcTaBfeHNs TOro Wi MHOFO CBOMCTBA. Hanpumep, ecriv Bbl UCMOSL3YETe ABYXMEPHBIA MaccvieB [ist
MPELCTaBNeHNs 0GLEKTOB C koopauHatamu X v ¥,  MOXeTe MCronb30BaTh NepByto Pa3MEpPHOCTb Kak KOop-
IvHaty X, a BTOPYIO Kak koopamHaty Y. A moxete HaoBopoT: nepByio — kak y a BTOpyIO Kak X. FnaB-
HOE, CaM1 He 3arnyTalTeCh,

v VHpeKcbl Kol pa3MepHOCTU A0/DKHbI YKa3bIBaTbCsl OTAEIbHO, Ka)I(AbIVI B CBOEA Nape KBaapar-
HbIX CKOOOK. Harpumep, [1] [ 7] — 310 He To xe camoe, wto [1,7]. WHoexc [1] [7] I'lpe,D,OCTaB-
JISET AOCTYN K 3MEMEHTY ABYXMEPHOro Maccvea, a [ 1,7 ] — 310 TO XXe caMoe 47O 1, [7]. -

H

¥ KOMMWISITOp He NMpoBepsieT, BLIXOAWT MY YKA3aHHbIi BaMU MHOEKC 3a npeaenbl MaccuEa. Tak, ecrnm
Bbl OOLSBAIN MacCuB 13 20 anemeHTOB 1 3aTteM obpallaeTeck K 50-My anemeHTy, koMmnunsitop 6e3 npo-
GrieM BbMVCIUT "ero” apec 1 BEPHET TO, YTO TaMm 3anvcaHo. [oatomy camm nposepﬂme anHaune»@T
JIN MCTOMNb3YeMble BaMM MHIOEKCHI K OObSIBIEHHOMY AVana3oHy.

* v Kommunsitop Takke He OyzeT "BO3paxatb', €c/ Bbl oﬁpawnecn: K nay)uwepﬂomy MaccuBy Kak K
OAHOMEPHOMY. KOMMUISITOPY MHOEKCHI HY)XHbI TOMLKO /IS TOFO, YTOObl BBIMUCIUTL HYXHbIN agpec. Bbl
MO%ETeMCHOﬂbSOBaTb3ﬂ3r¢aKTO6XOﬂaHeKOTOpHXyCﬂOBHOCTeMMLwHHaﬂmcaHMﬂ60ﬂ996bprOﬂem-
CTBytOLLl,VIX KOROB.

Bor kak cosmaercst crpykrypa ArraylList:
ArrayList *poRrray = new ArrayList();

A BOT Kak CO3/IaHHasi CTPYKTypa 3aIoIHseTCs MH(pOpMaLIei:

//RGCapnenre cTpoKH

poArray-r>Add(S"Crpoka™) ;

//dobGaBlieHrue yKa3zaTes

pohArray->add (poFirst);

MoxHO TakxXe MPUCBOUTH BJJIEMEHTYy MHLEKC, a IIOTOM MHOoJydaThb OOCTYI K
ero 3HAaYeHWI, CChUIAsICh Ha 3TOT WHIEKC:

pohArray-rset Item(O, S"Helle") ;

Console: :Writeline (pohArray-»>get Item(D)) ;

REA Ilpy HazHaueHWM WHOEKCA WIM MPU TOMBITKE WCIONb30BATH WHAEKC ISl TOYYeHUST
3HAYEHUsI JIeMEHTa, yOeauTeCh, YTO 3TOT MHAEKC HE CChUIAETCS 3a Mpeesbl CO3MaHHOM

CTPYKTYPBI.

Crpyktypa ArrayList o0nagaeT HEKOTOPbIMU BeChbMa IMOJIE3HBIMM BO3MOXKHOCTSIMU. Hampumep,
MOXHO ONPEENTb, KAKO! M3 2JIEMEHTOB CTPYKTYPbl IMEET TO WIM MHOE KOHKPETHOE 3HAYECHUE:

Conscle::WriteLine (poRrray->Index0f (S"3daueume"));

EOMHCTBEHHOM CIOXHOCTBIO, KOTOpasi MMEET MeECTO IIpY  KCIIOJIb30BAaHMU  CTPYKTYPhI
ArrayList (a Takxe Npd MCIONB30BAaHUM CTPYKTYphl Stack, ¢ KOTOpOii Bbl BCKOPE MO3HAKOMM-
TCCh ). SABJISIETCS TIEPEX0/] OT OJHOIO 3JIEMEHTA K Apyromy. IIpearnonoXumM, HalpuMep, YTO CTPYKTY-
pa ArrayList COCTOMT U3 MATH 3JIEMEHTOB M BaM HY;KHO ITPOCMOTPETh 3HAYEHUSI ¢ 3JICMEHTOB,
HauMHasl C MepBOro M majee. MOXHO CO30aTh LMK, KOTOPBIA OyIeT MCIONb30BaTh WIS JOCTYMA K
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3HAYEHUSAM 3JIEMEHTOB MeTol get Item. Mam MoxeTe MCIONB30BaTh GoJiee CIOXHBINA NPUEM, KO-
TOpBIA, OMHAKO, OTIMYHO paboTaeT co Bcemu Kiaccamu .NET, MpeacTaBIsIFONIMMU CTPYKTYPhI TaH-
HBIX, BKJTIOYasl T€, KOTOpbIE HE YMOMUHAIOTCS Ha CTpaHMIAX 3TOM KHUTH. DTOT GoJee CIOXHBIN
TIPYEM 3aKJTIOYaeTCsl B CO3MAHMK Hymepartopa (ero ele Ha3bIBaloT TepeuncInTesieM), Ha3BaHWe KO-
TOpPOTrO paciinpOBBIBACTCS TPUOIM3UTENILHO KaK "CrielialibHas "IITyKOBMHA", MO3BOJISIIOLLIAS 110
TIOPSIIKY, ONVH 3a JIPYTUM, TIPOCMaTPUBATh 3HAUCHUS 3JIEMEHTOB CTPYKTYpHI'.

Bort kak cosnmaetcst Hymeparop:

IEnumeratcr *pcEnumerator = poArray->GetEnumerator({);

[Tocne Toro KaKk HymepaTop CO3IaH, MOXETEe UCIIONIBL30BaTh JII000 U3 METOOB, TIPUBEAEHHBIX B
tabn. 14.1. Ecnu, Hampumep, BaM HYXXHO ITOOYEPEIHO OTOOPa3UTh 3HAUEHMsI BCEX BSJIEMEHTOB
cTpykTyphl ArrayList, HabepuTe Takoil KOI:

IEnumerator *poEnumerator = poArray->GetEnumerator();
while ( poEnumerator->MoveNext () )
Conscle: :WriteLine( poEnumerator->Current );

OTUM KOIOM BHaYajle CO3MAaeTcsl HyMepaTop, a 3aTeM KOMITWJISTOP, TMEePexXois OT OMHOIo 3je-
MEHTa K JIpYroMmy, Toka He OyJeT JOCTUTHYT KOHEll CTPYKTYPbI, OTOOpaxkaeT 3HAueHUs] 3THX 3e-
MeHTOB. OOpartuTe BHUMaHHWE, YT0 MeTon MovelNext, BBIIOMHSIONIMIA TEPeXon K CIEAYIOEMY
9JIEMEHTY, IOJDKEeH ObITh BbI3BAH 10 OTOOPXEHWST 3HAYEHMST TIEPBOTO AJIEMEHTA.

Ta6nuua 14.1. Metogel, ucnonbayemsie npu pa6ote ¢ HymepaTopom

MeTop, Mpumep OnucaHue

Current poE->Current Bos3Bpawlaer 3Ha4YeHWe 3nemeHTa, Ha KOTOpbIA  yKadblBaeT
HymepaTop

MoveNext poE->MoveNext () Ma3meHsieT 3HaYeHe HymepaTopa C TeM, 4ToObl OH ykasblBasl Ha

CrefyioLLmin SNEMEHT CTPYKTYpbI. Ecrv aneMeHToB GosbLue HeT,
BO3BpALLIAeT lornyeckoe 3HadeHe fal s e

Reset poE->Reset () HymepaTtop BO3BpALLAETCH K NEPBOMY 3/IEMEHTY CTPYKTYPbI

frace Stack

Hpyras 3amedatenbHast ctpykrypa .NET, ucnonssyemast s MpeacTaBieHMs JaHHBIX, Ha3bIBa-
erca Stack. [MpuHuun ee paboTbl oyeHb TpocToil. [IpencraBbre, 4TO BBl COOMpAETeCh B TIOXOA U
BaM HYXXHO CJIOXWTb BelM B prOK3aK. BHauane pasymHee IMOJIOXWTb TO, YTO HYXHO OyaeT JocTa-
BaTh B TOCJIETHIO O4Yepellb, 3aTeM MOXKHO TOJIOXUTh KaKK1e-TO IPyrve Bellld, a Ha camblii BepX TO,
YTO TPUIETCS J0CTaBaTh B MepBylo ouepenb. Korna Bel Oynere BbIHMMATh BEIM W3 PIOK3aKa, BbI
BHavaJie OCTAHETEe TO, YTO TOJIOXWIM TyAa TOCJeIHUM, TIOTOM JIPyrve Beld M HAKOHEI[ Ty Belllb,
KOTOPYIO KJIAJIM CaMOM TEPBOMA.

Hrak, nocnenHuit anemMeHT, 3anucaHHblii B Stack, u3Biekaercs u3 Hero repsbiM. Kak u B city-
yae co cTpykTypoil ArrayList, B Stack MoXHO 3aluchiBaTh JaHHbIE JIIOOBIX TUIIOB, IS KOTO-
PbIX aKTUBU3MPOBaHA BO3MOXHOCTh COOPKU MycCOpa.

Yto0n1 co3nath Stack, HabepuTe TaKOl KO

Stack *poStack = new Stack(};

CrnemyiolnmmM KOIOM 3JIEMEHT IoMelaeTest B Stack:
poStack-:Push{S"Kakaa-HMGyns cTpoka");
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Yro0b!l M3BIeYh WIEMEHT 13 CTPYKTyphl Stack, HaGepure:
poStack->Pop ();

Iepexon OT OMHOIO /IEMEHTA K IPYTOMY OCYILIECTRISIETCS] TEM K€ CIIOCOOOM, KOTOPbIiA UCTIONb-
30BaJICS 1T TIPOCMOTpa IEMEHTOB CTPYKTYphI Array List:

poEnumerator = poStack->GetEnumerator{);
while ( poEnumerator->MoveNext() )
Console: :WriteLine( poEnumerator->Current j;

Tlepewnciumie vnno:

BBl TOJIBKO YTO y3HAIM O TOM, KaK MOXHO HCIIOJB30BaTh HyMepaTop VI MPOCMOTPa JIeMeH-
TOB, comepXarmuxcst B cTpykTypax ArrayList u Stack. Ho ecTth ele omHa pa3HOBUIHOCTh Hy-
MepaTopoB (WM TepeYHCINTENei), KoTopasi 0003HaJaeTCsl TePMUHOM nepeuucaumbiii mun. Ilepe-
YHUCIIMMBIC THITHI YIOOHBI B TeX CIIydasx, KOLJa eCTh HabOp 3JIeMEHTOB, HO, BMECTO TOTO UTOOBI
UICHTUGUIMPOBATh MX TI0 YMCIOBBIM KOHCTAHTaM, BBl XOTUTE TOCTABHTH MM B COOTBETCTBHE Ka-
Ke-HHOYIb JIETKOYMTaeMble TTOHSTHBIe 0003HaYeHus. Hampumep, Bell B proK3ake MOXHO 0003Ha-
YuTh croBaMu BepxHsisi, Cpenras u Huwkuss. [lepsblif BapuaHT: ckKaszaTh, 9to 0— 3TO Bellp,
TIOJIOKEHHAsT CBEpXy, 1 -— Belllb, MOJIOXEHHAS ITOCepenHe, U 2 — BElllb, TOJOKEHHAsT Ha CaMblid
Hu3. Bropoii BapuaHT: co3maTh MepeIrCIMMbIA THTL.

TaK, HarmpuMep, BMECTO KoJa

const int Bepxusaa = 0;
const int Cpegusa =~ 1;
const int Huwknasaa = 2;

BBl MOIJIM OBl HaGPAaTH:
enum {Bepxnss, Cpennsasi, HwuxuHss};

JIroboe cnoBo, ykazaHHoe B criucke enum (BepxHsist, CpenHss wm HukHss), Moxer ObITb
WCTIONTB30BaHO B JIFOOOM MECTe MPOrpaMMbI B Ka4eCTBE KOHCTAHTHI.

Be3onacHocTb npu nCnoJib30BaHN" nepevnciMmmbiIX TNnoB

Ecnu xotute CHU3UTH BEPOSITHOCTH BO3HMKHOBEHMSI OLIMOOK MPU HANMCAHWW MPOTrpaMMbl, yKa-
JKUTE, 4TO HAOOp 2JIEMEHTOB, IMEPeYMCICHHBIX B CITMCKE enum, SBISIETCS OTIEIbHBIM TUITOM TaH-
HbIX. TakuM oOpa3oM OyJeT MCKITIoYeHAa BO3MOXKHOCTb CIY4altHOTO MCHOJb30BaHMsI KOHCTAHT M3
OIIHOTO Habopa enum (CO3MaHHOIO, CKaXeM, IJIS1 IIPEACTABICHIST HA3BaHUI MY3bIKAJIbHBIX 3aIIMCEil)
B TeX BBbIPAXEHUSIX, Ie JAOKHBI MCIONB30BAThCSl KOHCTaHTHl enum U3 JApyroro Hadopa
(TIpenCTaBSIIONIETO, HAPUMEpP, TUITHI MOTOPHBIX Macel).

MoxHo, HanmpuMmep, yKazaTb, YTO KOHCTaHTbI, 00O3HAyalolIe Crocod pa3MellieHWe Bellei B
proK3aKe, puHamIexar tuiy Pasmenienue:

enum Pasmemenue {Bepxusas, Cpennsas, Hwuxussa};

Ec/ BbI TIOCTYTIATE TAKUM OGPA30M, KOMITWISTOP CMOXET MPOBEPSTh, NCHCTBUTEIBHO JI Tie-
peMeHHast, Ul KOTOpOii onpeneyieH T PasMeleHue, MPUHUMAET TOJIBKO Te 3HAYEHUsI, KOTOpPbIE
JUIS1 9TOTO TUTIA MpeaycMOTpeHbl. [IponeMoHCTpUpyeM 3T0 Ha HEOOJBIIOM MPUMEDPE:
enum Shapes
{

Circle,
Square
1
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//Wcnonp3oBaHue cHMcKa KOHCTAHT enum B KadyecTBe
//THIla IaHHBIX
Shapes oMyShape;

//IlpucBoeHue MepeMeHHON B3HaYeHMS M3 CIKMCKa enum
//O06paTtute BHMMaHue, 4yTo Koa oMyShape = Oval Oyner
//BOCHPUHAT KakK CHUHTaKcHueckKas oOIImoKa

oMyShape = Circle;

ITo BO3MOXHOCTH cTapaiiTech 0003HaYaTh CMUCKM KOHCTAHT enum KakK MepeurciuMble
THITBI JaHHBIX. TOrMa, ecliv BbI MO OIMOKE TOMBITACTECh WCTIONb30BaTh KOHCTAHTY Tie-
PEUMCAMMOTrO THMA Isl 0003HaYeHUs1 MHMOOPMALIMKM HE TOTO BUIA, KOMITWJISITOP BbIIACT
nipenyrnpexaeHue. [IporpaMma u3-3a 3Toro paboTaTh He TMepecTaHeT, HO TPemyrpesk-
Jaroiiee CooOIIeHNEe MOMOXKET BaM OMNPEIeUTh UCTOYHUK BO3HUKHOBEHUS TOM OIIMO-
KU 1 BOBpEMSI €€ YCTPaHUTb.

OpHO ManeHbKoe "HO"

Ilepen Tem Kak co3naTh 1IEJbIii OYKET MepeyrcIMMbIX TUTIOB, 00paTuTe BHUMaHWE Ha
TOT (akT, 4YT0O KOMaHAAa cin MOXET CUYMThIBATb 3HAYEHWSI TOJbKO CTaHIAPTHBIX
(TpeTyCTaHOBJICHHBIX) TUIOB JaHHBIX. EC/TM BbI TOMBITAETECH UCIIONB30BATh KOMAHIIY
cin A1 MOJydeHUs OT MOJb30BaTeNsl 3HAYCHUs, YKa3aHHOTO B CIIMCKE enum, KOMIH-
JIATOP BBIIACT COOOIICHNE 00 OIIMOKE.

Hamnpumep, mpuBeneHHbIM HuKe KOI BBI30OBET COOOILEHHE 00 OIIMOKE, CYyThb KOTOPOro OymeT
MPUOU3UTEIHO B TOM, YTO OIEpaTtop He MOXET OMpeNe/MTh, KaK MPaBWIBHO 00pabaThiBaTh 3Ha-
yeHus Tuna enum Pa3MeuieHue.

//Co3naHue TMepeyucainuMoro Turma

enum Pa3smemenue {Bepxussa, Cpemnsasa, HuxHssa},
//TMlepemennas foo Ttuna Pasmemenue

Paszmemenue foo;

//Tlonbp3oBaTenb JOOMXKEH yKa3aThb 3HaueHue aias foo
cin  » foo;
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[7aBa 15

Mpuwen, ysuaen, npuMeHun

B amoii 2nase...

» Yro Takoe 061acTb BUAUMOCTU
¥ ToGabHbBIE U JIOKAJILHBIE TIEPEMEHHBIE

b g HO‘{GMy B IIporpaMMe€ pasHbI€ IIEPEMCHHBIC MOI'YyT UMETb OAMHAKOBBLIC MMCHA

aHHbIE B IIpOrpaMMe COXPAaHSIIOTCS KaK 3HadeHUs MepeMeHHBIX. PasHble repemMeHHbIE
KCIIONB3YIOTCS B PasHbIX MECTaxX MporpaMMmbl. B 3Toil miaBe BBl ITO3HAKOMUTECH C Ta-
KUM TIOHSITUEM, KaK 004acmb 6UOUMOCIU NepeMeHHbIX, KOTopasl OmpeessieTcss HabopoM TpaBuI,
yCTaHABIMBAIOLIUM, K KaKUM ITIEPEMEHHBIM MMEET JOCTYIT KaXk/asl OTAE/IbHAS YacTh IIPOrPaMMBbL.

Hemnoeo weopunsn

IIporpamMmbl CTAaHOBSITCSI Bce OOJIbIIIE M OOJIbIIIE, M BMECTE C 3TUM BO3pacTaeT KOJIMYECTBO UC-
TOJTb3YeMbIX MMU (DYHKIIMIA M TepeMEHHbIX. BOJBIIMHCTBO M3 3TUX TEPEeMEHHBIX HCIIOIb3YIOTCS
TOJBKO TIPY PEllleHNM KaKoi-TO ONHOM HeGOoMbIIol 3amayn. Hampimep, MHOTHE MepeMeHHbIE Uc-
TTOJTL3YIOTCSI TOJIBKO UISI OTcYeTa KOJIMYEeCTBA WUTepalivii MpU BBITOJHEHWW 1IMKIOB WIA IJISI Bpe-
MEHHOTI'O XpaHEeHUsI 3HaUeHHsI, KOTOPOe BBEJT MOJIb30BaTeb. K c4acThio, He HY>KHO KaXKIOi U3 TaKMX
TIepEMEHHBIX MPYCBanMBaTh KaKoe-TO YHUKAJIbHOEe MMs. Bemb B MPOTMBHOM Ciiydae BaM IIPUIILIOCH
OBl MPUIYMBIBATh MUUTMOHBI OTJIMYAIOIIMXCST APYT OT JApyra UMEH.

Wrtak, pa3Hble repeMeHHbIe MOTYT ObITh Ha3BaHbl OMMHAKOBLIMM MMeHaMu. [1o Tex mop moka Ta-
KUe TepeMEeHHBIE MCIIONB3YIOTCS pasHbIMU (DYHKIIMSIMM, OHU MEXIy CO00M He KOH(IMKTYIOT. BbI
MOXeTe, HalpuMep, OIPEIe/IUTh MEepeMEeHHYI0 K id (yHKIMU foo. A MOTOM OIpene/IUTh Iiepe-
MEHHYIO K 11 OyHKIMM baz. XOTsl Ha3BaHUSI OOWHAKOBBIE, 3TO pa3Hbie MEepeMEeHHbBbIS: OdHa KC-
TOJIB3yeTCsl TOJIbKO (hyHKIMeH foo, a BTopas — TonbKO (yHKLMEH baz.

DTH repeMeHHbIE pa3HbIe, TTOTOMY YTO UMEIOT pasHyio 00s1acTh BUIMMoctu. Qbaacms 6uoumo-
CMU RepemMeHHblX — 3TO0 MECTO B IPOrpamMMe, IN€ 3T NEPEMEHHBIE MOIYT OBITh MCIIOJIb30BaHBI.
Harpumep, 006:1acThio BUTMMOCTH TIEPEMEHHON K, ompeesieHHoi BHyTpu ¢yHKImY foo, siBisiercst
dbyHkums £20. D10 3HAYUT, UYTO NAHHAST TIEPEMEHHAs MOXKET ObITh MCIIOJIb30BaHA TOJIBKO B TIpele-
Jiax yHKIMU £o0, a BHE ee 3Ta TiepeMeHHasi He orpefielieHa.

Bce nepeMeHHbIEe MOTYT ObITh pa3iesieHbl Ha JBe KaTeropuu: MIo0ajbHble U JIOKaJIbHbIE. [710-
OanvHble nepemeniisie — 3TO Te, JOCTYIl K KOTOPbIM HMeeT Jjo0as (yHKIMS Mporpammbl
(Bmoyasi main). OHM onpenenstoTcs 3a npeeaamMu Kakon-mbo ¢yHKumu. Takve repeMeHHble
HY>KHBI JIJISI TeX CIydaeB, KOrla HEKOTOpoe 3HayeHUe MOJDKHO OBITh JOCTYMHBIM HE3aBUCHMO OT
TOrO, Kakas u3 (pyHKILMi1 B JaHHBI MOMEHT BBIMOJIHsIETCS. MIMeHa Bcex INT00abHBIX MepeMEHHbIX
TIOJDKHBI OBITh Pa3HBIMM.

JlokanvHble nepemenHble — 3TO BPEMEHHbIE TEepEMEHHbIC, KOTOPbIE MCIIONb3YIOTCS KaKOu-
TO onHoW (dyHKIMel. JlokanbHasi mepeMeHHasi co3laeTcsl Toraa, Korna (GyHKIMS HayuHaeT pa-
6oTaTh, WCIIOJNIB3YETCSI C TPOLECCEe BBIMOJHEHUS] (YHKIMM, U YHUYTOXAETCS, KaK TOJIBKO
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¢yHKIMS mpekpaiaer padboTy. MoXHO HCIIOJIb30BaTh TOJBKO OIHY IEPEMEHHYI0 C TeM XKe
WMEHEM BHYTPM OAHOI (YyHKLIMU, ONHAKO 3TUM X€ MMEHEM MOXHO 0003HayaTb MepeMEHHYIO,
UCTIONb3yeMylo B ipyroil ¢pyHkuuu. (M3mMeHeHre 3HaYeHUs] OJHOM M3 3TUX MEPEMEHHBIX HUKaK
He OTpa3uTCs Ha 3HAYEHUU OPYroil IepeMeHHOIA. )

Ha camom nese Bce HeckonbKO cioxHee. IlepemeHHas BumvMa B IIpeaesiax mapbl (u-
IYPHBIX CKOOOK ({}). BHYTpM KOTOpBHIX OHa ObUIA OIpelelieHa. Tak, ecin y Bac eCThb
nepeMeHHass nBob, oObsiBieHHast BHyTpy (pyHkimu First, u ¢yHkuus First BbI3bl-
BacT ¢yHKIMmio Second, mepemeHHas nBob He Oymer moctymHa It (YHKIAA
Second (eciu ToBKO BBl He TepenaauTe 3Toi (GyHKIMKM MepeMeHHylo nBob B kaue-
CTBe apryMmeHTa). TOYHO Tak 3Ke, €CIM BBl ONpEIENUTe TepeMeHHylo fYou BHyTpU
osoka omeparopa if, Hampumep:

if (nBob > 10) {
bool fYou = true;

}

B 31OM Cnyyae nepemeHHasi £You OyleT BUIMMa TOJIBKO BHYTPU JaHHOTO OJIOKa.

DT0 0YeHb YMOOHO, 1 BOT ToveMy. [Ipeamnonoxkum, HarpuMep, 4To Y Bac eCcTh (YHKIIMS, OTO-
Opaskarolias 4uciia OT OTHOro 1o aecsAth (mmycTh oHa HasbiBaeTcss CountUp). YUtoGwl crmenathb
9TO, B Hell UCMONb3yeTCsT LMK, B caMOM IMKIIe MCMONb3yeTcsl TiepeMeHHast i [UTsT oTcueTa KOJH-
yecTBa utepauuii. Ecim y Bac ecTb Apyrasg (yHKIMs, OToOpakaroliasl yicia B 06paTHOM TOpsi-
Ke — OT JIeCSITU 10 OJHOro (HasoBeM ee CountDown), OHA TaKKe MOXKET UCIIOJIb30BaTh KaKyHO-
TO TIepeMEeHHYIO IS OTCYeTa KojimyecTBa UTepanuii. [1ocKoibKy 00e TiepeMeHHbIE UCTIONb3YIOTCS
TOJILKO B TIpelie/iax CBOEro I1IMKJIa, BTOPYIO TaKKe MOXHO Ha3BaTh i. DTO O3HAyaeT, YyTo BaM He
HY)XHO TIPUIYMBIBaTh YHUKaJIbHbIE MMEHA JUIST TIEPEMEHHBIX TIPY HAIMCAHWW KaXXIOTo HOBOTO
nvkiaa. Ecmi Bl co3maeTe GOJBIIYIO TTPOTpaMMy, COCTOSIIIYIO U3 OTPOMHOTO KOJIWYecTBa (hyHK-
LU, 9aCTh M3 KOTOPBIX HaIlMCaHa APYTUMM TIPOrpaMMUCTaMM, BaM He TIPUIETCS KpUJaTh Ha BCIO
komHaty: "Oif! Kro-HuOymp yxXe UCIIONB30Bal T IIEPEMEHHOM IMKJIa  Ha3BaHMe
sdbsdbsdbsdbh3?

Kaxmpiii pa3, korma Bbl ompeneseTe MepeMeHHYI0 BHYTPM KaKoil-To (pyHKIMU, 00JacThb ee
BUIMMOCTM OyaeT orpaHu4eHa mpeaeaaMu 3Toi (pyHKimu (T.e. oHa OyneT JokajabHa). Bel Moxkere
HCTIONIb30BaTh €€ BHYTPU 3TON (DYHKIIMHU, a TaKkKe TepelaaBaTb B KayeCTBE apryMeHTa APYTvM
MOJTNporpaMMamM, KOTOpble 3Toi (hyHKIIMeH BbI3bIBalOTCs. Kak TONMbKO (YHKIMS 3aKaHYMBAET pa-
00Ty, JIOKaJIbHas TIEpeMEHHasl TIpeKpalllaeT CBOe CYIIeCTBOBaHMe. Mcrnonb3oBaHWe MepeMEHHBIX,
KOTOpbIe TepenaloTcs GyHKIMSIM B KauecTBE apryMEeHTOB, TakKKe OTPAaHWYEHO TpeAesiaMHu 3THUX
YHKIIMIA.

Tlowenyswmo tfLcucbaxnro

Ha mepBblif B3MISIM 00JaCTh BUAMMOCTH TIEPEMEHHBIX MOXKET TOKa3aThCsl BOIIPOCOM BTOPO-
CTeneHHbIM. JIeiCTBUTETbHO, TIPY HAITMCAHWW TIPOTPaMM MHOTHE MPOTPAMMUCTBI 00 3TOM TOYTH
He 3amyMbIBatoTcsl. OmHAKO ISl TeX, KTO TOJbKO HAYMHAET MPOrpaMMUpPOBaTh, BOITPOCHI, CBS3aH-
HbIE C 00JIACThIO BUTUMOCTU, MOTYT CTaTh UCTOUHUKOM MHOTMX TMpo0seM. [ToHSB MpUHIMUIBI Of-
peneneHusT 00JIaCTM BUAMMOCTH, Bbl CMOXeETe M30eXaTh HEKOTOPBIX TPYMHBIX IS OOHAPYKEHUS
JIOTMYECKMX OLINOOK,

PaccmotpyM HeGosbIIION TTpUMeED.
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voia Zerolt{int .,

i.. main{void)

Zerolt{x);
Ceonsole: :Writeline (x}:

YTto npou3oiaeT Npy BBIMOJIHEHUM 3TOM MporpamMMbl? BHavase 1100aibHOl MEPEMEHHO X Oy-
JIeT TIPUCBOEHO 3HayeHue 1. 3ateM Oyner BbI3BaHa (yHKUMS Zerolt, KoTopas MPUCBOMT 3TOH Iie-
pemenHoli 3HayeHre 0 (Hyb). Kak Bbl gymaere, Kakoe 4MCIO OyIeT OTOOpakeHO IPK BHIIOTHEHUN
uHctpykimu Console : :WriteLine? OtobpakeHo Gyner yucio 1.

IMoyemy nmenno 1? TlepemenHas X BHYIpU (QyHKUMM Zerolt sBISETCS JIOKATbHON MO OTHO-
LIEHUIO K Heil (ee 00J1acTh BUOAMMOCTH OTpaHMYeHa mpeaeiaaMu 3Toi pyHkuuu). I[losroMy oHa co3-
JlaeTcsl, KOrma Kakas-TO Apyrasi (DyHKLMSI BbI3bIBaeT (YHKUMIO Zerolt. DrToil mepeMeHHON MpH-
cBaMBaeTCsl 3HaYeHWe, KOTopoe TepenaeTcsl (yHKUMM B KayecTBE apryMeHTa (B JaHHOM CJIydae 3TO
3HayeHue 1). 3arem ¢yHKims Zerolt npucBauBaeT nepeMeHHO X 3HaueHue 0. Korma dyHkimst
3aKaHYMBaeT padoTy, TiepeMeHHas X (MMetolnas 3HadeHue 0 1 SIBJsIoIasicsl JJOKaJIbHOM o OTHOIIIe-
HUIO K 3TOi (pyHKIMM) yHUYTOXAeTcsl. be3posBparHo. Terepb KOMIUISITOP BO3BpalaeTcs K (yHK-
MY main 1 mepexomut K MHCTpYKImK Console: : WriteLine, KoTopas oroOpaxaeT 3HaueHME
TepeMeHHOM X Ha 3KkpaHe. Ho 3To yxe npyras mepeMeHHas X — Ta, KOTopas MMeeT NIOOATbHYIO
obmactb BumuMocTu. (Kak BbI ImomMHUTE, IiepeMeHHBIe, OOBSBICHHBIC 3a IIpeaeaMy JIo00il (QyHK-
LU, SIBJISTIOTCST TJIO0QTbHBIMM. )

To4yHO Takoif e pe3ynbTarT OymeT MOoJyd4eH TPH BBITOJHEHUM KOIa, KOTOPBIA TNpUBeAeH
Hike. Kak 1 B mpeaplaylieM npuMepe, M3MeHeHUe 3HaYeHUsl MEePEeMEHHON X B MPOLEcce Bbl-
nonHeHnsT GyHKuMKA Zerolt HMKaK He 0TOOpa3uTCsl Ha 3HAYCHMM INIO0ATbHOI MEepeMEHHOU X,
KoTopasi ucrnonbdyercsl ¢GbyHkuueir main. [MpuunHON ToMy siBsieTCSl JIOKajlbHasi 00J1acTh BU-
IAMOCTU TEPEMEHHOI X, KOTopasl MCIOJb3yeTcsl BHyTpu dyHKumMu Zerolt. CremoBaTenbHO,
9Ta TlepeMeHHas BMeCTe CO CBOMM 3Haue€HUEM Mcye3aeT, Kak Tojbko Zerolt 3akaHuuBaeT
pabory.
int x;

vold ZezoItl)
{

int X;

x = 02

int main(void)
{
X o=
Zerolt (x) .
Consele: Writeline(x);
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CoBepIlIeHHO JPYTYIO KapTUHY Mbl HAOTIOOAEM B CJICAYIOILEM TIpUMEpE:
int x; -

void ZercIt({int y)
{

y =171,

x = 0;

int main{void)

x = 1;
Zerolt{x);
Console::WriteLine (x};

Ecm GymeT BBITOJIHEH 3TOT KO, Ha SKpaHe 0Tobpa3uTcs dncio O (HyJIb).

IMouyemy Teneps Oyner moiaydyeH O? B manHoM ciaydae apryMeHT GyHKIMU ZeroIt o003Ha-
yeH uMeHeM y. Eciu BBl MepenaeTe 3Toil (PyHKIIMM B KayecTBE apryMeHTa 3HAYEHUE TMEepeMEH-
HOW X (m100ajbHOU MepeMeHHOM X, KOTopas B JaHHOM IIpUMepe CBOEW JIOKAJIbHOW Te3KW He
MIMeeT), OHO TIPUCBaMBAETCs TIEPEeMEHHON y. 3aTeM TepeMeHHON y NpHUCcBauBaeTcsl 3HaUeHue 7,
a mepeMeHHOM X — 3HadyeHue 0. [MockombKy i pyHkumMnU Zerolt TOKaJTbHOUW MepeMeHHON X
HE CO3[IaBaJIOCh, 3TO 3HAUYEHWE MpPUCBAaMBAeTCsl MIOOaTbHON mepemMeHHoU X. Korma dyHkums
Zerolt 3akaHuMBaeT paboOTy, TepeMeHHas y yHUuYToxaeTcs. [ToCKONbKYy X He SBisieTcs Jio-
KaJIBHOW IO OTHOWLIEHWI0 K (yHKIMKM Zerolt, oHa HHMKyIa He MPOIMagaeT WU COXPAHSET CBOE
W3MEHEHHOE 3HAaYeHMUE.

Boobuie-To mocienHuii MpUBENEHHBIN (PparMEeHT KONA CIY>KUT MPUMEPOM TUIOXOTO CTWIISI MPO-
rpaMmupoBaHus. [TockonbKy GyHKIMs Zerolt u3aMeHseT 3HaueHWe MepeMEHHOM, KOTopoe He Obl-
JIO TIepelaHo €l KaK apryMeHT, Bbl He y3HaeTe, 4To (hyHKIMS M3MEHWIa 3TO 3HAUYeHue, eciii He Oy-
JieTe TIpocMaTpuBaTh Bce ee Kombl. Kak ciencTBue, BITOJTHE BEPOSITHO, UTO HAIMCAHHAS BaMU TIPO-
rpaMMa He OyZeT paboTaTh TakK, KaK Bbl oxumaere. B oOlieM ciiyyae He CTOUT U3MEHSITh 3HAYEHUS
TeX MEepeMEHHBIX, yKa3aTelld WIM CChUIKM Ha KOTOpble He ObUTM TiepenaHbl (QyHKIIMM B KauyecTBe ap-
ryMeHTOB. DYHKIMS CBOOOJHO MOXKET M3MEHSTh 3HAYEHUS! TOJBKO TeX IMEPEeMEHHBIX, KOTOpbIC SIB-
JISTIOTCSL JIIs1 Hee JIOKAJTbHBIMM.

Xopoume I'IpI/IBbI‘-IKI/I

" BOT HECKQNBKO COBETOB, KOTOpre GOENAoT BalLK I'IpOI'paMMbI y,EI,06HbIMVI pm '-ITeHI/IFI l/I I'IOHVIMaHI/I'iI v| uaﬁasm‘
BaC OT OLLIMOOK, CBA3AHHbBIX C HEMPaBIbHBIM MOHMMAHKEM 00MacTu BAZAMOCTM. ** :

v Coanpeast YHALWIO, nepedasaifTe el B KaHeCTBe aPNYMEHTOB 208 JaHHbIe, FB(ﬁ)QDVIVbB,D}'IFIG&BbII‘IOJ‘II—B—iVH

¥ W30eraitre VICrIONB30BaHISA rnoﬁanmt,u nepemeHHbIX. CoauaBaMTe VX TOMBKO st npep,CTaBneHm rocTo-
: SHHbIX 3HAYEHIA. .

¥" He visveHaiiTe kakve-mbo 3HaYeHVa 3a npeneiamm Bm,u,mmocm. Jpyrvmn CJ'IOBaMM, He _msmeHﬂVlTe 3Ha-
; YEHVS! MePEMEHHBIX TaM, e 31O He OyaeT Ans BaC 04EBUOHO. ECim dyHKLym GyayT M3MEHSTTb 3Ha4eHMs
i . TOJbKO JIOKayTbHbIX MEpeMEHHbIX 1 TEX MEPEMEHHbIX, CCbUTKA HA KOTOpbIE MM NepengHbl B KAHECTBE apry—
3 MEHTOB, MOHSATH, 4TO K ‘-IeMy B nporpavvuvle 6y,£l,€T He TaK y>K CJIOXHO.
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Tlhablusaonpegesenus oduacrin
Guquiocriin

K cuacrteio, B C++ npasuia onpeesieHus 0061acTi BUIMMOCTHU TIEPEMEHHBIX JOBOJIBLHO TIPOCTBI
Y MOTYT OBITb JIETKO MEPEYHCIICHBI,

§ ¥ ObJacTh BIIMMOCTH NEPEMEHHbIX, ONpeIeIeHHbIX BHYTPH (DYHKIMH, OrpaHUYeHa

?

npeneiamu 31oil hyHkuun. Ecim Bbl onpenessieTe mepeMeHHyI0 BHYTpY (DYHKIIMM, OHA
cosnaercsi, Korma 3Ta (pyHKLMSI BbI3bIBAETCS, MCIIOB3YeTCSl B IPOLIECCE BBIMOTHEHUS
GYHKIMM ¥ YHUITOXKAETCs, Korna (hyHKIMsI 3aKaHIMBaeT padoTy.

O0nacTh BUAMMOCTH TEPEMEHHBIX, OOBSBJIEHHBIX BHYTPM O0JI0KA, OrpaHUYEHAa
npegesaMd 31oro  0Joka. [lepeMeHHbIe, OObBSIBIEHHbIE BHYTPM KAaKOTO-TO OJIOKa
(Hanpumep, Onoka omepaTtopa if, BbImeJIEHHOro Iapoil (PUIYpHBIX CKOOOK), BHIMMBI
TOJIBKO B TIpeJIeNiax 3TOro GJI0Ka.

JIio0ble aprymMeHTbl, nepenasaeMble (PYHKIMM, BUIMMbI TOJBLKO B Mpeneax 3Toit
¢yukimu. Hampumep, ecmv BBl ompenenisieTe, 4To (DYHKIUMSI WCIIONb3yeT MapameTp
ARose, 00acTh €ro BUAMMOCTU OyIeT orpaHWYeHa MpeaeiaMu 3TON (ByHKIMK (TOUHO
TaK ke, eci ObI BBl co3many TmepeMeHHylo ARose BHyTpu aToii dyHKIMM). MMsT Toro
3JIeMeHTa, 3HaYeHre KOTOPOTO BhI Tepenaete (YHKIIMKM B KauyecTBE apryMeHTa, PO He
urpaet. 3Ha4YeHUe UMeeT TOJIBKO MMsI CaMOro apryMeHTa.

Korga BbmosHsieTcst (hyHKIMSI, IepeMeHHas], JOKAIbHAS ISl 9T0i (hyHKIMH, UC-
NOJIb3YETCsl BMECTO IJI00AJIbHO# epeMEHHOII ¢ TeM ke umeHeM. [Tpennosioxxum, Ha-
rpuMep, 4To BHYyTpU (GyHKIMU foo Bbl 0OBSIBUIM TiepeMeHHYI0 ARose tuma integer, HO
robanbHasl TiepeMeHHas Tumna double Takke mMmeeT umsa ARose. [lpy BbIoTHEHUU
dyakimu foo ucnonb3oBaThes OyneT UMEHHO Ta TepeMeHHass ARose, kotopas umeer
TUII integer U SBJSIETCS JIOKAILHOM MO OTHOIIEHUIO K 3Tol (hyHKIMU. YTOOBI MOTyIUThH
JIOCTYTI K TIoOaTbHOM TiepeMeHHoi ARose, repen ee MeHeM HyXHO OyneT HaOpaTb JBa
nBoetouns (: ;). Takum oOpa3oM, JiokaibHasl TiepeMeHHass ARose — 310 coBceM He TO
Ke caMoe, 4To TobatbHas riepeMeHHast ARose. DT1o nBe pasHble iepeMeHHbIEe, KOTOpbIe
HVMEIOT OIMHAKOBbIE MMEHA, HO MCIOJb3YIOTCSl B PA3HBIX YACTSIX MPOTrpaMMBbl.

v M3MeHeHMe 3HAYEHMS JJOKAJIbHOM l'lepeMeH]-lOﬁ HUKAK HC BJIMACT HA 3HAYCHMA IIC-

PEMEHHBIX C TEM 3Ke MIMEHEM, HO C JIPYToii 00JacThio BumMMocTH. Ecii Bbl, Harmpu-
Mep, U3MEHUTE 3HaYeHMe JIOKaJTbHOM TiepeMeHHON ARose, To 3T0 HMKaK He OTpasuTCs
Ha 3HaYeHUM IJI00ATbHOM ITEPEMEHHOI C TEM K& UMEHEM.

Ecim BHyTpH (hyHKIMM MCTIOJIb3YeTCA NepeMEHHAsS], KOTOPAasi He SIBJISIeTCS JIOKAJIb-

HO# )1 37T0ii (QyHKIMHM, KOMIIMJIATOP NbITAETCS HAWTH IJIO0AJIBHYIO N€pEMEHHYIO
C TeM ke HMeHeM, [IpenmnonouMm, HampuMep, UYTO Bbl HCIONb3YyeTe TMEPEeMEHHYIO
ARose npu HaricaHuu KoaoB ¢yHKImKu foo. OmHako HU cpeau apryMeHTOB (PyHKIIMU
foo, HU cpenu JIOKaTbHBIX TEPEMEHHBIX, OOBSBICHHBIX BHYTPY 3TOM (DyHKIMU, WMS
ARose He BcTpeuaetcs. Uto B 3ToM ciydae Oyner nesnath KoMrnwisiTop? OH IONbITaeTCs
HalTy IIOOABHYIO TIEPEMEHHYIO ¢ TakuM uMeHeM. Ecim cpemy ro0aibHBIX TiepeMeH-
HBIX TaKKe HEe OKaXeTcsl TepeMeHHoM ¢ uMeHeM ARose, KOMITUISITOP BBIIACT COOOIIe-
Hue 00 o1IroKe.
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v Ec/m Heo0X0IMMO MOJIYYUTh JOCTYNl K IJI00A/IbHOM epeMEHHO BO BPEMSI BbIIIOJI-
HeHUs (PYyHKIMM, B KOTOPOii MCHOJIb3yeTCH JIOKAJIbHAS NIEPEMEHHAsA C TeM XKe uMe-
HeM, Ha0epuTe nepe MMEHEM 3Toii nepeMeHHo#i 1Ba nBoerouns (: ;). Eciu, Harpu-
Mep, BHYTpM (DyHKIIMM OObBsIBJICHA JIOKaJIbHas miepeMeHHass ARose u B 3Toii ke Ipo-
rpaMMe HCIOJIb3YeTCsl IiobabHas IMepeMeHHas, Takke Ha3BaHHash MMeHeM ARose, Koo
: : ARose OyzeT yka3pIBaTh Ha TNIOOATBHYIO TlepeMeHHYI0, a ARose — Ha JIoKaIbHyIO.
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['nasa 16

Yepes TepHum K... paboTatoLLei
nporpamMmmve

B sioii zacbe. ..

OTyaguvK MporpamMM U €0 BO3MOXHOCTHU
IIpouecc oTaaku mnporpaMmm

Touku ocTaHoBa

[MomaroBoe BBIMTOJTHEHUE MTPOrpaMM

IMpocMOTp TeKyIIUX 3HAYCHUI

Cpencro QuickWatching

IMpumep oTaanKU U KOPPEKTUPOBAHUST MPOrPAMMBI

V VWYV VVYV

[ pencTaBbTe, UYTO BBI OJIyXaaeTe MO JIAOMPUHTY MU HEe MOXeTe HailTu BbIxoma. 3apsiin Oara-
peu 3aKaH4YMBaeTcs, U Baml (hOHApUK BOT-BOT MoracHeT. [10BCIOMY CIIBILIUTCS HETTOHSITHOE
"KIMK, KIUK, KAHMK...”. Bl omyckaere Ij1a3a ¥ BUAUTE, YTO IO KOJIEHO CTOMTE B KUILAIlEeil Macce or-
POMHBIX TapaKaHOB!

DTO MOXET BBIMJISIIETh KakK KOIIMApHBI COH, HO TIPUMEPHO TaK YyBCTBYET ceOsl TPOrpaMMUCT, KO-
TOPBIN BCIO HOYb HE OTPHIBAJICS OT KOMITbIOTEpA M YeM OOJIblile MUcall KOJOB, TeM GOJIbIIIE MOSBISIOCH
OWIMOOK — 3TUX MEpP3KUX W IMPOTHBHBIX IPOTPaMMHBIX TapakaHoB. M B pesyiabrare, Korga Ha clie-
JIyIolllee yTPO OH TIOMBITAJICS 3alyCTUTh HAMMMCAHHYIO MporpaMMy... kKoiimap! Hudero He paGoraer.

Ectb yeThipe BapMaHTa AajibHEHIINX NeWCTBUM.

1 ¥" MOXHO BOOGLIE OTKA3aThCsl OT MACH HAMMCAHUS IPOrpaMMel. (DTO MyTh HEyIaYHUKOB.)

% ¥ MoXHO Monpo6oBaTh HauaTh Bce CHadana. (DTo ruioxast uuaest.)

%‘f“/ MoXHO K KaXIoi CTpokKe KOAOB J00aBUThb KOMaHAy print, 4yToObl IOJydyaThb OT MpO-
E“ rpaMMbl OTYET O KaXIOM BBITIOJHSIEMOM €0 Illare M TakKUM O0pa3oM IMPOCIEIUThb, 4TO
‘L% MMEHHO paboTaeT He TakK, KaK HYXHO. (Xoa MbIc/ieil paBUIbHBIA, HO BBIMTOJIHUTH 3TO Ha
1 IpaKTUKe OyIeT OYeHb CIIOXHO.)

E ¥ MOXHO BOCIIOJIb30BAThCSI OTIAIYMKOM IPOrpaMM. (DTO caMblil JIyULIMA BapHUaHT.)

Omaaduuk — 3TO CHEUMATbHBIA WHCTPYMEHT, KOTOPBIA TIO3BOJISIET BBIMOJHSATH IPOrPaMMBbl
MOLIAaroBo, CTPOKa 3a CTpOoKoi. biaromapsi aToMy Bbl CMOXETE MPOCIEANTb, KaK B NEHCTBUTEIbHO-
CTH OyIeT BBIMOJHSTBHCSI HAMMCaHHAsE BaMU MpoOTpamMMa, OMpelNeuTb, YTO UMEHHO paboTaeT He Tak,
Kak ObLIO 3aJlyMaHO, M 3aTeM MCIPABUTh NOMYIIEHHbIE OLINOKY.

B 3T0i1 r1aBe peuyb moiiaeT 00 MCIIOJb30BAaHUM IJisI KOPPEKTHUPOBKHU IIpOrpaMM oTiamduKka Visual
C++ .NET.

Cuniiarcuneckue u ro2uveckue omudicu

Kak oTmevanoch B miaBe 6, CMHTAKCUYECKHE OLIMOKM CIy4aroTcsl TOrna, Koraa KOMITWISITOp He
MOXeT "HMOHSTh" HaMCaHHBIM BaMM Kod. HampuMep, ecii BBl B CJI0BE BMECTO OJHOU OYKBBHI Habpa-
JIK APYTyI0, TPOMYCTHJIM YacTh KOMaH/AbI JTMOO HEMpPaBUJIbHO MCIOJIb30BaIN KaKylO-TO MEPEeMEHHYIO
WIK KJIACC, BCE ATO OyAeT BOCIPUHATO KaK CMHTaKCHM4YecKue olmundku. Jlo Tex rmop mnoka B mporpam-
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M€ eCTb XOTb OJJHAa CHHTaKcuyeckas olnbka, oHa He MOXET ObITb BbIIIOJIHEHA, MOCKOJbKY KOMIIU-
JISITOP HE CMOXET €€ OTKOMIIMJIMPOBATh.

Kpome cuHTakcuyeckux, ecThb ellle JIorueckue OmMuOKU (MpOorpaMMMCTbl Ha3bIBAIOT UX bugs —
xyuku). [IporpaMmma MoxeT ObITh HamucaHa Ha Oe3ynpeyHoM C++, HO BBIMOJHSITH COBEPLIEHHO
OeccMmpicneHHble aeiicTBusl. My oHa MoxeT paboTaTh, HO HECKOJIbKO He TakK Jubo coBceM He Tak,
Kak ObuIO 3agymaHo. B Takom cilyyae B mporpaMme e€CTb JJOTMYECKUE OLUUOKU.

PaccmotpuM, Hanpumep, UHCTPYKLUIO MO MPUTOTOBJIEHUIO NMEYEHO KapTOILKHU.

1. B3gTbh KapTOILIKYy.
2. 3aBepHyTb €€ B (DOIIBIY.

3. Ilonoxurs B MMUKPOBOJHOBYIO II€Yb Ha TPpU Yaca.

WMHcTpykimu mpoctbl U 6e3 Tpyaa MOTYT ObITb BBIIOJTHEHbI KeM YrogHo. CHMHTaKCHMUYECKUX OILIMOOK
3nech HeT. Ho ¢ Apyroil cTopoHbl, eciii 3TM MHCTPYKLMU BBIMOJIHUTb, MUKPOBOJIHOBAS MeYb MPOCTO Cro-
puUT (4epT c Hell, ¢ kaprolikoit). HaBepHoe, 3TO He TOT pe3y/bTaT, KOTOPbI HYXXHO ObLIO MOJTYyYUTb.

YTOoOBI pelmnTh TaKOro pofa MpobjeMy, HYXHO NMpOaHaJIU3UpOBaTh BCe MpEANpPUHUMAEMble 11a-
TM U ONpPEAE]UTh, KAKOW M3 HUX NPUBOAUT K IJIaYeBHOMY pe3ysbTaTy. B 3ToM M 3akiovaeTcsi mpo-
ecc omaaoku: CTpOKa 3a CTPOKOI MPOCMOTPETh MpoOJeMHbIH (parMeHT KoJa M OMpeaeuTb, YTO
MMEHHO paboTaeT HeMmpaBWIbHO.

Ecniu mporpamMMa [0BOJBHO OoOJibluasi, YCTPaHWUTb BCe JIOTMYECKHME OLIMOKM OYeHb CJIOXHO.
[IpuynrHa B TOM, YTO HEKOTOpPbIE OLIMOKM MOTYT MPOSIBASITHCS TOJBKO MPU CTEUEHUHU LIEJOro psja
00cTosATeNbCTB. MHOXECTBO HECTaHAAPTHBIX CUTyallMil BO3HMKAeT TOrAa, KOIAa MporpaMma rmora-
naeT B pyku mosib3oBareneil. Eciu ¢ mporpammoii Gymet paGotath MHOro MOAEH. Bce jormdyeckue
OIIMOKM paHO WIM MO3IHO OyayT oOHapyXeHEI. [loirb30oBaTenn, KOHEYHO XK€, COO0IIaT BaM 00 3TOM,
U BBl CMOXETE 3TU OLIMOKM MCIPABUTh.

Tlhonecconaagru npozhasist

B ocHOBHOM TMpolecc OTIaAKK CBOAUTCS K OMpENeIeHUI0 B KOAE MPOrpaMMbl TOTO MecTa, Iie
KpoeTcst omnbka. Llenb cocToUuT B TOM, 4TOOBI ONpeAeauTb, B KakKoM (parMeHTe Koaa MOXeT CO-
JIEpXaThCsl Ta WIM MHasl omubKa, M 3aTeM IPOBEPUTh, KAaK BBIMOJIHSETCS MMEHHO 3TOT (DparMeHT.
Ecnu, Hanpumep, Bbl TOUHO 3HAETE, YTO OIIMOKA CKPbIBAETCS TJIe-TO B KOAAX OMpEAeJeHHOU Mpole-
Jypbl, Bbl MOXeTe JaTh yKa3aHHUe, YTOObI BBIMOJIHEHHWE MPOrpaMMbl OCTaHABIMBAJIOCH KaXIblil pas.
Korma OyleT BbI3bIBATBbCSI 3Ta Mpolieaypa. 3aTeM MOXHO IIOIIAaroBO MPOCIEIUTh 3a BBIIOJHEHUEM
KOJIOB 3TOi MpOIeaypbl, YTOOBI TOYHO 3HATh, YTO MPU ITOM MPOUCXOAUT. Ecau Bbl yBMAUTE, YTO
BBIMTOJTHEHME KAKOW-TO MHCTPYKIMU HE MPUBOAUT K OXMIAEMOMY pe3yJbTaTy, U3MEHUTE 3Ty WHCT-
PYKIIMIO, 3aHOBO OTKOMITMJIUPYWTE MpPOrpaMMy M IMOINpPOOYiiTe 3alyCTUTh e CHOBA.

B Mmpouecce oTjagku nmporpaMmMbl MOXKHO HCIIOJb30BaTb HECKOJIBKO IMOJIE3HBIX UHCTPYMEHTOB.

¥" Breakpoints (Toukn octanoBa). [laeT ykazaHue OTIATYMKy OCTAHOBUTDL BBLIMOJHEHUE
NporpaMMbl TOrna, Korga OyaeT MOCTUTHYTa ONpelejieHHas CTpoka KOIOB. DTOT WHCT-
PYMEHT yf0o06eH B TOM cllydyae, €ClM y Bac Goibliasg MpOrpamMma, a Bbl XOTUTE MHpOCIe-
IUTh 3a BBIMOJHEHMEM TOJBKO KaKOTro-TO OTHEeIbHOro (parmMeHTa Koma. IloctaBbTe TOY-
Ky OCTaHOBa mepel 3TUM (parMeHTOM W 3amycTure nporpamMmy. OTJaguyMK BBIMOJHUT
BCE MHCTPYKILIMM, HaOpaHHbIE 1O TOYKU OCTAHOBA, U OCTAHOBUTCS, UYTOOBI 1aTh BaM BO3-

e I

[V T

P

MO2KHOCTDb JaJIEC BBINOJHATbL IIPpOrpaMmMy ImoumiaroBo.

aY

Step Into (ITomarosoe BbimoJsiHenue) u Step Over (ITomaroBoe BbIMOJHEHUE C TEe-
peIArKBaii HeM Yepe3 mpoueaypsi). BrinoiHeHe KOAOB MPOrpaMMBbl 110 OJHOM CTpOKe
3a pa3. Mcmonb3yiiTe 3TH cpeicTBa AJsi KOHTPOJSI 3a BBHIMOJHEHHEM KaXIOW OTAETbHOM
MHCTpyKUMKU. Eciu Bbl OymeTe BHUMATEIbHBI, TO 0053aTeJIbHO OOHAPYXHUTE HCKOMYIO
OIIMOKY (€CIM OHA TaM €CTh).
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¥ Watches (ITpocmoTp). OToOpakeHWe TEKYIIMX 3HAYEHUN TMEPEMEHHBIX B IPOIIECCE BBI-

MOJHEHUsI TPOrpaMMBbl. DTO CPEACTBO MOMOXET BaM TMPOCIEAMTh 3a XU3HEHHBIM IUK-
JIOM MHTEpECYIOUIMX Bac TMEepeMEeHHbIX M YBMIEThb, KaK M3MEHSIIOTCSI MX 3HAYEHMS IOCTe
BBITIOJIHEHMSI T€X WM MHBIX WHCTPYKIUNA. DTO Xe CPeACTBO TMO3BOJISIET MPOCMATPUBATDH
3HAUYEHMS BBIPDAXEHUI, Oiarogapsi yeMy Bbl MOXeTe BUIETh, KaK OHM M3MEHSIIOTCS B pe-
3yJbTaTe U3MEHEHMsI 3HAUCHMI MepEeMEHHBIX, BXOASIIMX B 3T BbIpaXeHUs.

Ormnaguur  nasocpeqakimop —
u bee €nawux pyrax

OxHO p€aakTopa KOIOB ABJIACTCA TAKXE W OKHOM OTjJag4yuKa. ,prl'I/IMI/I cJloBaMu, €CJIM BaM
HY>XXHO COBCPUINTb TaKUEC NEWCTBUSA IO OTJaaKe InIporpaMmbl, Kak, HalpuMep, OIPECACICHUE TOUKH
OCTaHOBa WJIN IIPOCMOTP 3HaYEeHU NEPEMEHHBIX, CACTATb Bbl 3TO MOXETE IMPAMO B OKHE p€aakTopa.

HpOLlCCCbI PE€OAAKTUPOBAHUA M OTJIAaAKM IPOTrpaMMbl TECHO CBA3aHbI MEXIY coboii. MHaue u
OBITh HE MOXKET, MOCKOJIbKY IPU OTJIAAKE ITPpOorpaMMbI HEo0X0aMMO IIpoCcMaTpuBaThb MCXOOHBIE KO-
IbI, YTOOBI BUICTHb, BBLINTOJIHCHUE KAaKHWX U3 HUX NPUBOJUT K TEM WJIMW MHBIM pE3yJbTaTaM. Tak kak
Visual C++ o0benuHsieT IpoUECChbl PEAAKTUPOBAHUA U OTJIAaAKU, NPU OTJIAAKE MOXHO HMCITIOJIb30BaTh
J1100bIe BO3MOXHOCTH p€aakTopa KOa0B (TaKI/IC, KaK MpOKpyTKa OKHa, pa3acj€HUEC OKHa WJIN ITOUCK
HY>XHOTO C."IOBa). Bel MoxeTe maxe IIpvu OTJaAgKe Cpady XK€ BHOCHUTb M3MEHCHUA B MCXOAHBLIC KOIbI.

Ho He Bcs mHdopManms otobpaxaeTcsi HEMOCPEACTBEHHO B OKHE peraakTtopa. Hekoropwie neii-
CTBMSI, CBSI3aHHBIE C OTJIAAKOW MPOTPAMM, COMPOBOXAAIOTCS OTKPBITMEM CIEeLMalbHBIX OKOH. Ha-
MpUMep, eCIM Bbl 3aXOTUTE MPOCMOTPETh 3HAYEHUS] TEPEMEHHBIX, IS 3TOT0 OTKPOETCs OTIeIbHOE
okHo Watch. (boiee moapoOHO 3TO ONMUCHIBAeTCS HECKOJIbKO HIXE B TJIaBe.)

OC”’I:CZHOK”C&, MeHoeeHue!

Touku ocTaHOBa TMO3BOJISIOT OCTAHOBUTDH BHIMTOJIHEHUE MPOrpaMMbl B HYXXHOM Mecte. [Ipemro-
JIOXWM, HallpuMep, 4TO y Bac €CTh MOIIMpOoTpaMMa, BeIYUCIsIoNIas dhakTopuai yucia. [1o Kakoii-To
MPUYMHE BO3BpaIllaeMblii €0 pe3ybTaT BCerma paBeH HyI0. UTOOBI ompeneinTh, B 4YeM 3aKJI0vacT-
cs1 OMDOKA, MOXHO YCTaHOBMTH TOYKY OCTAHOBA B Hayajle 3TOM IOAIPOTrpaMMbI. 3aTeM, KOIJa Bbl
3aMyCTUTE MPOTPaMMYy, €€ BBITTOJHEHUE OyIeT OCTAHOBJIEHO B MOMEHT BbI30Ba MPOIEAYPHI, BHIYUC-
Jisttolneit hakTopuaa, U Bbl CMOXETE MCIOJIb30BaTh BCE CPEACTBA OTJIAMUMKA ISl OTIpeIesIeHUs, 4TO
WMEHHO B 3TOWM Tpolenype pabortaeT He Tak. 3aberas Brepel, CKaXXeM, YTO BeChb MaTepuas, M3J0-
JKeHHBIN [lajiee B TJIaBe, MOCBSIIEH PelIeHUI0 TTOMOOHBIX TTPOOJIEeM.

YcTaHOBUTH TOUKY OCTaHOBa JAOBOJILHO MpPOCTO. B OKHe pegakTopa KOMOB HIEAKHUTE MPaBOU
KHOIMKOW MBIIIM B TOM MECTE, TJie HYXHO YCTaHOBUTb TOYKY OCTAaHOBA, U B OTKPBIBIIEMCSI MEHIO
BeIOepuTe KomaHay Insert Breakpoint (YcrtaHoBUTH TOUKy ocTaHOBa). CiieBa OT BBIOPaHHOU CTpO-
KM TOSIBUTCSI 3HAYOK TOYKU ocTaHoBa. Hy xopomio, aTUM 3HauykoM OyleT KpacHbIi KPYXOK, a He
POMOMK WJIM YTO-TO €Ille, HO TJIaBHOE, YTOOBI Bbl MOHSIIN OOIIYIO UJEIO,

coir Eciii BBl YCTAHOBWMIIM TOYKY OCTAHOBA M HE BUIWTE ClIEBA OT CTPOKM COOTBETCTBYIOIIMIA
3HAYOK, 3HAYUT, Y BaC, CKOpee BCEro, OTKIYEHa BO3MOXHOCTh OTOOPaXeHUs JOMOJI-
HUTeNbHOIT WH(pOpPMAalMY Ha TpaHWIE CcTpoK. BreiGepurte komanmy Tools=Options
(Ceperc=>TlapameTphl), yToOBI OTKpHITH auanoroBoe okHo Options (IMapamerpsr). B
kateropun Text Editor/General (Pemaktop/O6uiue) Boibepure General (OO6mue) u
3aTeMm onuio Selection Margin (Beigenenue Ha rpanune). lllenkaure Ha kHomKe OK,
M 3HAK TOYKM OCTAaHOBA MOSIBUTCS HATIPOTHB BHIOPAHHON CTPOKH.
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Vnansiercss Touka OCTaHOBA TakK e MPOCTO, KaK M yCTaHaBiIMBaeTcs. B OKHe pemakTopa KOAOB
IIETKHUTE MPaBOi KHOTKOW MBIIIM Ha CTPOKE, JUII KOTOPOUW yCTaHOBJIEHA TOYKAa OCTaHOBAa, U B OT-
KpBIBIIEMCSI MeHI0O BbiOepuTe KomaHay Remove Breakpoint (Ymamute Touky ocraHoBa). Pacmo-
JIOKEHHBIN HATIPOTUB 3TOW CTPOKW 3HAYOK TOYKM OCTAaHOBA MCYE3HET C dKpaHa.

TOYKHM OCTAaHOBA He MCUE3aloT T10CyIe TIepe3arpy3ku cucTeMbl. JIpyTuMM cIOBaMHU, €CTU BBl
YCTAaHOBMJIM TOUKY OCTAHOBA M He YHAJNSUIM ee, a MO3XKe BHOBb OTKPBITH 3TOT K€ TPOEKT,
CO3/aHHaA TOYKAa OCTAHOBA MO-TIPEXHEMY OyleT Ha CBOeM MecTe. DTO odeHb YIOOHO, TMo-
CKOJIBKY TIPOIIECC OT/IAIKM TIPOrpaMMBI MOXET 3aTSIHYThCS Ha KaKOe-TO BPeMS M BBl MO-
JKeTe MPepIBaTh €ro Ha TO, YTOOBI, HAMPUMep, MOCHAaTh, MEPEKYCUTh WIN TOGPOANTH MO
Internet. 3aTeM, Korja BEI CHOBA BepHETeCh K OT/afKe MPOTPaMMbI, BaM He TIPUAETCS 3a-
HOBO BOCCTaHABIMBATh BCIO KAPTMHY M PACCTAaBIATH MPEXHIE TOUKM ocTaHoBa. OIHAKO C
IPYTOit CTOPOHBI, ECIIM TIPOTpaMMa yxke 6yaeT paboTaTh Tak, Kak HYXHO, HO BBl 3abyieTe
yopaTh KaKue-TO TOYKM OCTaHOBa, TO OHA MOTOM HENMPEMEHHO BBIIACT BAM MAapOYKy
"ciopnipu3oB”. (BBIMONHEHNE TTPOrpaMMbl OYIET MpephIBaThcd KaxIblii pa3, KOraa B KO-
Jax GyIyT BCTpeyaThcs TOUKM ocTaHoBa.) ECM BBl He yBEpEeHBI, Bce M TOYKM OCTAHOBA
yoanens, BeiGepute komanny Lebug=>Windows=Breakpoints (Ovnagka= Oxxac>
Touky ocTaHOBa). B pe3ysnbTaTe OTKpOETCS OKHO, B KOTOPOM OYAyT TTOKa3aHBI BCE CyIIe-
CTBYIOLIME Ha JAHHBI MOMEHT TOYKM OCTaHOBA.

Lllae 3a waeom: gbunerune K uein

[Tocye Toro Kak ToYykKa OCTaHOBA MOCTUTHYTA, CaMOE BpeMsI MPOCJIEeINTh, KaK OyIeT BBITIOJHSTh-
csl Kaxjasi mocieaytomass MHCTpyKius. CaenaTb 3TO MOXHO, BBITIOJHSS TI0 OTHOM CTpOKe Koja 3a
pa3. Takue neficTBUS HAa3bIBAIOTCS MOIIATOBBIM BBITIOJIHEHUEM ITPOTPAMMBI.

Ecth nBa BapmaHTa: ucnoiab3oBaTh kKomMaHay Step Into (ITomaroBoe BHITIOJHEHME) TUOO KOMaH-
ny Step Over (ITomaroBoe BBHITIOJIHEHUME C TepelllaruBaHueM 4depe3 Ipoieaypsi). Ecim B mporecce
ucnonb3oBaHua KoMmanabl Step INtG nporpamMma BbI3bIBaeT Kakylo-To (GYHKLMIO, BCE ee KOIbl TaKXe
BBITIOJIHAIOTCSL TolIaroBo. Eciu mporpamMMa BbI3bIBaeT (DYHKIMIO B IMPOLECCE MCIOJb30BAHUS KO-
MaHabl Step Over, Bce Koabl GYHKIMU BBIMOJTHSIOTCS cpa3y Xe, 6€3 OCTAHOBKM Ha KaXJIOM Ilare.

Komanmy Step Into ciemyeT Mcmoib3oBaTh B TOM Ciiydae, €ClIM KakKasi-TO 4acThb MPOTPaMMBI pa-
0oTaeT He TaK, KaK HYXHO, HO BBl HE YBEPEHBI, COACPXWTCS JIU OIIMOKa B 3TOM (parMeHTe Koua
UM B TOoW (yHKIMHU, KOTOpash Mpu 3ToM BhI3biBaeTcs. Komanma Step Over ucronb3yercss B TOM
cllyyae, eciu TIpoBepsieMble KOIbl IOJIKHBI BBHITTOTHSTHCS IOIIArOBO, a BBI3bIBAEMBIE TIPU 3TOM
(GYHKIIMY — KakK enuHoe IIeyioe.

PaccMoTpuM 3TO Ha TaKOM MpUMeEpe:

foo = MyRoot(x):

H

foo foo + 1;

Ecnu BBl TOUHO 3Haete, 4To (GyHKIMsT MyRoot paGoraeT nmpaBWJIbHO, M XOTUTE TOJBKO IMPOBE-
pUTh, Kak OyIeT BhIMOJHeHa cTpoka £0o+1, Moxere mcrmonb3oBath KoManmy Step Over. I[lepsas
cTpoka OymeT BBIMOJIHEHA 3a ONWH Iar (BKJalo4asi BCe MHCTPYKLMH, U3 KOTOPBIX COCTOMT (YHKLIMS
MyRoot), u 3areM Ha BTOpoM IIare OymeT BBIMTOJHEHA cTpoka foo=foo+1.

Ecnu BBl cOMHeBaeTeCch B MPAaBUJIILHOCTH BbITTOJHEeHUST yHKIIMM MyRoot, ucrnoibs3yiite KoMaH-
ay Step INtO. Ipu sToM, BHIMOJHSS NEPBYIO CTPOKY, Bbl Iepeiilere K MepBoil CTPoKe (GYHKLMU
MyRoot. 3aTem nouraropo, ofHa 3a APYroii, OyIyT BHIMOIHATLCA BCE CTPOKM 3TOM (JyHKUMH, U ec-
JI BaM TOBe3eT, Bbl HaiJieTe TaM CBOIO OIIMOKY.

B Tmipoliecce TOLIATOBOTO BBITIOJTHEHHUS MPOTPAMMBI CeBa, HATIPOTUB CTPOKHM, KOTOpas AOJNXKHA
BBITIOJTHUTBCSI Ha CJIENyIolIeM Iare, Oyner oToOpaxkaTbCs XeyTas cTpeika. Eciam st 3Toil CTpoKu
omnpeneieHa TouKa OCTaHOBa, CTpesiKa OyleT OTOOpaxkaThCsl CBEPXY Hal KPAcHBIM KPYXKOM.
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oSilt Ec Tipy TOIIaroBoM BBITIOTHEHUM TPOTPaMMBI BbI He BUIUTE XKENTOM CTPENTKH, 3Ha-
YUT, Y Bac, CKOpee BCEro, OTKJII0YEeHA BO3MOXKHOCTb OTOOpaKeHUsI JOTIOTHUTEIBHOM
nH(pOpPMALMM HA TpaHHUIE CTPOK. BriGepure kKomanmy Tools= Options, 4to6GB OT-
KpbITh TuanoroBoe okHo Options. B kareropum Text Editor/General Boibepure Gen-
eral u 3atem ommto Selection Margin. [enkHuTe Ha KHomnke OK, U XenTas cTpeyka
TTOSIBUTCSI Ha 9KpaHe.

st ToIIaroBoro BBITIOJIHEHUSI € TIepeliarnBaHueM dYepe3 TpoLeaypbl HaKMMAaiTe KIIaBUIITY
<F10> wm mienkaiite Ha kHorke Step Over nmanemm Debug (Omianka), rokasaHHoii Ha puc. 16.1.
Ecnu BbI3bIBacMble (DyHKIIMM TaKKe JOJDKHBI BBITTOJTHATHCS TOIIAr0BO, HAXKMMaiiTe Kiapuiy <Fli>
WM IIeJIKaliTe Ha KHomKe Step Into.

v & YE (B x ;@-

Puc. 16.1. HanaHenn Debug pacrnonoxeHsbi
KHOMKU, yrpasasioLLne npoL,eCCOMBbINOIHE-
HUSINPOrpaMmmabi

Obparnte BHMMaHMe, 9yT0 KoMaHael Step In{o m Step Over MoryTr GBITH WCIONB30BAHBI O€3
TIPENBAPUTENTLHOTO OTpeesIeHHsT TOYeK OCTaHOBAa. Ecii BbI cenmaeTe 3TO, TOIIAroBoe BBITIOJTHEHNE
OyIeT HayaTo C caMoii TIePBOM CTPOKM TPOTPaMMBbI.

Tlocuompus, whio nosysutocs

3aHMMasCh OTJIAMKOM MPOrpaMMBbl, OYeHb BaKHO 3HATh, TIPABWIIBHBIN JIM PE3YJIBTAT BO3BpAIIaeT
(opmyra, Kakoe 3HaUeHVE MUMeeT TiepeMeHHast WM 4TO COXpaHEHO B KayecTBE dJIeMeHTa MacCHBa.
Visual C++ mpenyiaraeT HECKOJIBKO CIIOCOOOB TMPOCMOTPA 3HAUCHUI TIEPEMEHHBIX M TTOTyJaeMBbIX
TpY 00pabOTKe BBIPKEHMIA PE3yJIbTaTOB.

OxkHO Autos (ABTOMaTU4IeCKOe) OTKPHIBACTCSI aBTOMATUIECKH, KOTIa BBl IPUCTYIIAeTe K OTIaIl-
Ke mporpamMMmbl (puc. 16.2). B HeM oToGpaXkaroTcst Ha3BaHKsl M 3HAYEHUST TIEPEMEHHbBIX, KOTOpbIE UC-
TOJIB3YIOTCSL B TEKYILIEM W TIPEIBIIYILIEM BbIpaXeHUs1X. JIMUHO BaM He HY>XKHO yKa3blBaThb MMEHa Tie-
PEMEHHBIX — OHM CaMM M WX 3HaYeHWsST OTOOpaXaloTcsl aBTOMATUYECKH, TI0 Mepe TOTO KakK BbI Tie-
PEXOMUTE OT OMHOM CTPOKM TIPOTpaMMBbI K IPYTOM.

i Elmusi T

Pue. 16.2. BokHe Autos 0ToBpaxaroTcs MMeHa i 3Ha4eHUS NePeMeHHbIX, ncronb3ye-
MbIXBIPEALIAYLLIEMUTEKYLLEMBbIPAXEHUNSIX

Taxcke Tipy oT/IaIKe TIpOrpaMMbl aBTOMaTHUYECKK oToOpaxkaeTcs okHo Locals (JlokanbsHbIE), TI0-
KazaHHoe Ha puc. 16.3. Kak 1 B okHe Autos, B HeM aBTOMaTUYECKN OTOOPaXKAIOTCSI HA3BaHUS Tiepe-
MEHHBIX M 1X 3HaYeHus. Ho 31ech yxke 0ToOpaXkaroTcsi Bce JTIOKaTbHbIe TIepeMeHHbIe TOH (DYHKIINH,
KOIbl KOTOPOIl BBITIONHSIIOTCS B JIAHHBIM MOMEHT (T.€. TIepeMEHHbIe, OOBSIBICHHBIE BHYTPU 3TOM

yHkUMN).
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Puc. 16.3. BokHe LocalsoTobpaxatoTcsanMmeHan3Ha4YeHs1BCEX10KalbHbIXMepeMeHHbIX

OkHa Autos u Locals npenocTaBisioT mojie3Hyio MHOOpPMalLMi0, HO, MOCKOJbKY OHM CaMHU OIl-
penesisiioT, 3HaYeHUs] KaKUX TMEePEMEHHBIX HOJIKHBI OTOOpaXxaThCsi, MHOTIA OHM He O4YeHb YIOOHBI.
Ho B 3TOM HeTr HUYero cTpalrHoro, Tak kKak B Visual C++ ecTb gpyrue cpeacTBa AJisi KOHTPOJS 3a
3HaueHussMU rnepeMeHHbIX. B okHe Watch (IIpocMmoTrp) Bel MoxeTe caMM yKasaTb, Kakue MMEHHO
3HayeHMsd Bac MHTepecyloT. Bcero ecTh yeTbipe okHa Watch, mponymeposannbix ot Watch1 mo
Watch4, yTo T03BOJSIET BBIIEINTh HECKOJBKO HA0OPOB MEPEeMEHHBIX M BBIPAXEHWUI, 3HAUYEHUS KO-
TOPBIX Bbl XOTUTE MPOKOHTPOJIMPOBATh.

YTtoOBl MPOCMOTPETh 3HAUYEHME KaKOro-inbo o0bekTa, ucnoybdyss okHo Watch, BbimosnHuTe
caenyouiee.

1. B okne Watch meJKHUTE HA MyCTOi cTPOKe B KoJioHkKe Name (Mms).

2. Habepute nmsa obbekTa, 3Ha4YeHMe KOTOPOro Bbl XOTUTE BUAOETh.
3. Haxwmure kaasumy <Enter>.

Kaxnpiii pa3, korga 3HaueHre o0beKTa M3MeHsieTcsi, nHdopmanusi B okHe Watch oGHOBIIsI-
ercst. Hanpumep, Ha puc. 16.4 nokazaHo okHo Watch co 3HaYeHUSIMU Tpex YKCIIOBBIX Iepe-
MeHHbIX. Kak Tojibko 3HaueHue mepeMeHHou niNumber, nResult wim i U3MEeHUTCSI, OKHO

Watch O6yner oOHOBJIEHO.

Ne

nibumber

—irt3z,.
Foneae

Puc. 16.4. OkHoWatchno3BonseTBuaeTb, KAKU3MEHSIIOTCS 3HAYEHUSIMHTEPECYIOLLMX
BacnepeMeHHbIXBIMPOLIECCEBbINOIHEHUSMPOrPaMMbl

He HpPaBUTCA 3HA4YEHNEe — N3MEHUTE €ro

Ecin 970 HeoOXOAMMO, BBl MOXETe Aaxe CaMU M3MEHATh 3HAYeHMsI MMPOCMAaTPUBAEMBIX Mepe-
MeHHBIX. )i 3TOTO BBIMIOJIHUTE ClieAylolee.

1. Bblaeaure nepeMeHHYI, 3HAYEHHE KOTOPOil Bbl XOTUTE U3MEHHUTD.

1. Bbigejure 3HAYEHHE ITOM MEPEMEHHOM.
3. HabOepurte HOBOE 3HAYEHME.
4

. Haxwmwnre knapumy <Enter>.
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DTa BO3MOXHOCTh MOXET BaM IMPUTOAUTHCS AJISI TOTO, YTOOBI MPOBEPUTH, MPABWIBHO JU OyneT
paboTaTh BCSl OCTajbHasl MpOTrpaMma, eciau NepeMeHHast OyneT MMeTb KoppekTHoe 3HaueHue. Korma
Bbl 9TO NMPOBEPUTE, BaM HYXHO OyleT BEpHYTbCSl Ha3ad, YTOOBl OMpPENEIUTh, NMOYEMY OTa MEPEMEH-
Hasl IPMHUMAET HEBEPHOE 3HAUEHMUE.

Toponutecb? Het npoGnem!

Visual C++ mo3BoJsisseT mpocMaTpuBaTh 3HAUEHUS TMEPEMEHHBIX U BBIpaXeHUU 06e3 HeoOXO0MUMO-
ctu n1o6aBaeHus UxX B okHO Watch, ucnonnsys mis atoro cpeactso QuickWwatch,

Yro6sl ucnonnsosats QuickWatch nia npocmorpa 3HaueHns kakoro-nm16o o6beKTa, BHINOIHUTE B
OKHE pelaKTopa CleAyIolIne TeHCTBYS: NIENKHUTE MPaBOi KHOMKOM MBI HAa Ha3BAHWUM MHTEPECYIO-
LIIETO Bac 3J€MEHTa U BbIGEpUTE B OTKpbIBLIEMCs MeHIo Komanay QuickWatch. Orkpoerca auanoro-
Boe okHO QuickWatch (puc. 16.5). 3atem, ecam BBl 3aXOTUTE MEPEHECTH BBHIOPAHHBIN OOBEKT M3 OKHA
QuickWatch B okHo Watch, npocrto menkuure Ha kHonke Add Watch ([lo6aButh B okHO Watch).

Expression;
r'ii -
nhumber 9

Puc. 16.5. 3HavyeHnsinepeMeHHbIXMOXHOMPO-
cmatpuBatb, HegobasnssnxsokHo Watch

OueHb TOpONUTECH?

CpenctBa Watch u QuickWatch yno6GHbI, HO Bce e, YTOObI MX MCMOJIb30BaTh, BaM MPUIETCS
HECKOJIbKO pa3 LIEeJKHYTh KHONKON MBIIIU. [IpeacTaBuM, YTo BBl 3TOrO [ejaThb He XOTUTe. Toraa
Visual C++ MoXeT MpelIoXWUTh IpPYyroe CpeAacTBo, kotopoe HasbiBaeTcst DataTips (IToackaska).
OHO MO3BOJISIET YBUAETh 3HAYCHUE MEPEMEHHO 0e3 eAMHOro 1IeayKa KHOMKOM MBIILIH.

Y1066l MPOCMOTPETh 3HAUEHUE MEPEMEHHOU, Mcnomab3ys cpenctBo DataTips, BbIOTHUTE crie-
noyrouiee.

1. B okHe peIakTopa MOMeCTUTE KypCcoOp HAJ TOil NMepeMEeHHOi, 3HaUueHue KOTOPOil BbI
XOTHUTE YBUAEThH.
2. MopoxauTe NoNCeKyHAbI.

Psinom ¢ KypcopoMm MoOsIBUTCSl MOACKAa3Ka, B KOTOPOW OyneT moka3aHO TeKyllee 3HaueHUue ITOu
nepeMeHHo (puc. 16.6).
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S Pace BadFact.cpp it X

f(Gicbis) | 1 [owman - >
] i T T
5 rtmain(void)
,ffendif

ntriNuoe;
// gatasfon’rem uniteuss

9) @::Number = GetNumber())

N ARG i
, reSThe ool of 0 s {1}, N
C/onso el WrrteLme(L"Hﬁﬁm to stop the progr:

Console:Readline();

b @mo: | r'l'

Puc. 16.6. DataTips nokasbiBaeT3HavyeHusInepemMeHHbIx6e3kakux-amboycunmni
CBalLLeiCTOPOHbI

Jeneharsbnaydopra

XoTuTe MOCMOTPETh, YTO TaKOE€ OTJIagKa MporpaMmbl Ha npaktuke? Jlajee B 2TOi miaBe OydayT
MPOAEMOHCTPUPOBAHBI Pa3IMUYHbIE MPUEMbI, MO3BOJISIONIME MTPOBEPUTH NMPABUJIBHOCTb BBIMOJTHEHUS
MporpaMMbl, YCTAHOBUTbH HaJuuue OLIMOOK M 3aTeM YCTPAHUTDb HUX.

Ntak, npnctynmum

HayHeM ¢ Toro, 4To co3namyM HOBYIO yIIpasisemyto rporpamMy C++. Kon 3Toit rporpamMMbl
nokazaH Hipke. Kak ¥ ofHa M3 pacCMOTPEHHBIX paHee IporpamM, STa MporpaMMa oToOpaxaeT Ha
3KpaHe (haKTOpHaT YKA3aHHOTO TONB30BATeIeM UNCTA.

#include "stdafx.h"
#using <mscorlib.dll>
using manespace System;

//®yHKIMsT Bo3BpallaeT (akTopuan 4uciaa
int Factorial{int nNumber)

{

int nResult = nNumber;
int 1i; //llepeMeHHast mJisi OoTCcYeTa uTepalun

//IMKII, Ha KaxOooM UTepaluy KOTOPOTO Obmii pe3yiibTaT
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//YMHOXaeTCsT Ha 3HadyeHue IIepeMeHHOM 1
for (1=0; i<=nNumber; i++}
{

nResult *= i;

//Bo3BpaleHne pes3yibTaTra
return nResult;

}

//OYHKIIMS NPOCKT IIOJIB30BaTeNs HabpaTb 4YMCIIOo,
//a 3aTeM BO3Bpall@aeT 2TO YMCJIO KakK pPe3yibLTaT
int GetNumber!)

{

int nNumber;

Console: :Writeline (S"BreauTe umcio") ;
nNumber = Int32::Parse(Conscle::Readline())s
return nNumber;

}

//C 2TOM TOYKM HAYMHAETCSI BHIIOJIHEHME IIPOTPAMMEL
#ifdef _UNICCDE
int wma-n (void)
#else
int main{veid)
#endif
{
int nNumber;

/ /TIoJydeHre 4Yyrceyl OT IIONb30BaTels OO TeX IIop,
//TIoKa OH He Habeper umcio O
while (nNumber = GetNumber ()}

{
//OTobpakenHre 3HaYeHUs dakTopuasa ok YKa3aHHOTO
//uucna. Ilpy 3TOM MUCIIONBL3YEeTCs 3HaYeHUe,
//BO3BpamaeMoe O¢yHKIMeN Factorial
Console: :WriteLine(S"¢akTopuan uucna {0} pasen {1}",
nNumber.TeString (),
}' Factorial (nNumber) . ToString())s
//OxugaHue, II0Ka I10Jb30BaTelib HE OCTAHOBMUT
//BBITIOJTHEHUE TIPOTPAMMBI
Console::WritelLine{S$"Haxuure KiIaBully Enter, 4TOOHI
OCTAHOBUTh BBINOJHEHHE ITPOrpaMMBL");
Console::Readline{};
return 0;

Ecnu npoiecc co3naHust ynpabiisieMblx TpoekToB Ha C++ BBI3BIBAET y Bac 3aTpyIHEHHUsI, BEPHU-

Tech K IiaBe 3.
A Ternepb IMOMbITATECh HECKOIBKO pa3 MOAPS BBIMOJHUTH 3Ty MPOrpammy.

1. IlleakuuTe Ha kHomke Start mim BeIGepure komanxy Debug=3Start (Ormagxa=

Hauats).
2. HaoGepure uncjo u Haxxvmute Kaasumy <Enter>.
3. TIlocmoTpuTe HA MOJYYEHHbIH Pe3yabTaT.
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4. Haxvure I00YI0 KJIABMIILY, YTOOBI 3AKPBHITH MPOrPaAMMY.
5. TIlomTopuTe 3TOT NPOLIECC, HAYMHAA C mara 1.

Bbl yBuamTe, 4TO Kakoe Obl YMCJIO Bbl He HaOWpasd, IporpamMma Bcerna OyeT BO3BpallaTh Hy-
JneBo pesynbTaT. Ho Bemb 3TO ke HempaBWJILHO!

Tak rge xe owwimbka?

INomnbITaeMcst OIpeneuTb, U3-3a Yero IrporpaMma He pabortaeT (TouHee, paGoTaeT, HO He TakK, Kak
HY>kHO). B Komax mjis1 moydeHus1 yMciia OT TI0JIb30Baresisl Bpoae Obl HET HUYETO MOI03PUTEIbHOIO;
Console: :Writeline (3"BeequTe uyucrno');
nNumber = Int32::Parse (Console;:Readline(}) ;
return nNumber;

BbINOJIHATh 3TU MHCTPYKIUM IMOIIATOBO, IMO-BUAMMOMY, HET HEOOXOIMMOCTH.
BMecTto »TOro cocpeanoTouyMM BHMMaHUEe Ha pabote @GyHkuum Factorial.

IMouemy mmeHHO 3Ta dyHKUMsS? [ToTOMy 4TO 3TO €MMHCTBEHHasi (DyHKLMS B ITpOrpamMMe, BBITNON-
HSTIOILIAs1 ASMCTBUSI, TIOHMMaHNE KOTOPbIX MOMKCT BbI3BaTh y Bac 3aTpydHeHMs. Omianky Oosee CIIoXK-
HBIX IIPOrpaMM OOBIYHO ITPOMU3BOMST HEOOJBIIMMU YacTSIMM — I10 OMHON (DYHKIIMM WIM OOBEKTY 3a
pa3. Eum Bbl yGemrHTeCh, YTO OTAE/IbHbIE HEOOJBIIME YACTU IIPOrpaMMbl PaGOTarOT MPaBUILHO, 3HA-
YUT, KOMbI, B KOTOPBIX 3TU YaCTU OOBESIUHSIIOTCS, TAKXKe OyIyT padboTaTh IpaBWIbHO. TakuM o0pa3oM,
Bbl BCELIa MOXETE COCPEIOTOUMTHCS Ha HEOOJNBILNX, JISTKUX AJIs1 TIOHUMaHUsT (pparMeHTax mporpam-
Mbl. THOIIA 3TOT MEeTO Ha3bIBAIOT CHPYKMYPHOU npoeepKoil (structuredtesting).

CHayajla MOXHO YCTAHOBUTH TOYKY OCTAaHOBa Iepel TOW CTPOKOM, The BbI3bIBacTCsl 3Ta (DyHK-
1ust. JI1st 3TOro BBITIOJTHUTE CJIEAyIOLIee.

1. TIlIpokpyrure OKHO peaakTopa, It TOoro 9YroObl YBUIAETh KOIbI (OYyHKIMH
Factorial.

Kompl 31011 (hyHKIIMM HaOpaHbI B CaMOM Havajle TIpOorpaMMbl.
2. IllenkHuTe MPaBOii KHONKOM MBIIM HA CTPOKe int Factorial(int nNumber) n
BblOepuTe Komanay Insert Breakpoint.

Hanpotus 3Toii CTpPOKM OTOOPA3UTCs CUMBOJI TOYKM OCTAHOBA ITOJOOHO TOMY, KAK I10KA3a-
Ho Hapuc. 16.7.

Teneppb 3amycTUTe MpOrpamMmmy.
1. ITleaxaurTe HA KHONMKe Start.

HporpaMM;i Ha4YHET pa60TaTb, M Ha 3SKpaHC ITOABUTCA HAAIIMChb, IIpeajiararoiiasi BBECTU
HHCIO.

2. Ha6epure uncio.

Jlanee miporpaMma OOJDKHA BbI3BaTh (pyHKIMio Factorial. DTo 3Ha4WT, 4TO TOYKaA OCTa-
HOBa OyleT JTOCTUTHYTa, B pe3yJibTaTe 4ero OTKPOeTCsl OKHO oTiamduka. Hamportus crpo-
KM, KOTOpasl JIOJDKHA OyHdeT BBITIOIHATCS CJICAYIOIIE, Bbl YBUIMTE 3KEJITYIO CTPEJIKY
(pHc. 16.8).

Tenepb MOXXHO TIPUCTYIUTH K TIOIIArOBOMY BBIMOIHEHMIO (DyHKIIMM Factorial m mocraparb-
Csl OTIPENENNTh, TIe€ UMEHHO mpstyeTcss olnobka. [TocKombKy TOYUHO U3BECTHO, YTO (hyHKIMSI BO3Bpa-
1IaeT HENPaBWIbHBIA PE3yJibTaT, a caM BbIMUCIISIEMBIN pe3y/JbTaT COXPAHSIETCsl KakK 3HauY€HUE Mepe-
MeHHOM nNResult, BaM Hy>KHO MPOCIEIUTb, KaK 3HAYCHUS 3TOM MEPEMEHHOMN M3MEHSIIOTCS B IIPO-
1iecce BbIMOMHEHUsT (hbyHKIMU. TakuM oOpa3oM, Bbl paHO WIM MO3MHO MOMMeTe, rmodyeMy (DyHKIIWsI
KaXIpIiA pa3 BO3BpalllaeT HyJeBoe 3HayeHue. s mpocMoTpa 3Hau€HUsl MEePEeMEHHON MOXKHO MC-
ToJb30BaTh OKHO locals wim monckasky DataTip. JInbo MOXXHO BOCHOJIb30BaTbcsi OoKHOM Watch,
JI7Is1 YETO BBITIOJHUTE CJIEIYIOLLIEE.
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1. B oxne Watch menkHUTe Ha ITyCTOM CTpOKe B KOJIOHKe Name.
2.  Habepute nResult.

3.  Haxwmwure xknaBuiny <Enter>.

MoxxHo Take BOCMOJIb30BaThest cpeacTBoM Quick Watch.

1. B okHe pemakropa IIEJIKHUTE MPaBOil KHOIKOW MBILIKM Ha MepeMeHHOi nResult u B

OTKpBbIBIIEMCSI MeHIO BblOepuTe KomaHay QuickWatch.
2. B okne QuickWatch menkanTe Ha kHonke Add Watch.

ITocne 3TOr0 HIKHSIST YacTh AKpaHa OyldeT BHIVISIICTh MPUOIM3UTENBHO TaK, KaK IMOKa3aHO

Hapuc. 16.9.

3. Ilpocnenurte 3a BBIMTOJHEHHEM 3TOM (DYHKIIMH, ILEJIKHYB HECKOJBKO pa3 Ha KHOIIKE

Step Over.

Wndopmaia o 3HayeHUM TiepeMeHHOM nResult, ortobpaxaemast B okHe Watch, Oyner

OOHOBJIATHCST KX pa3 NPy U3MEHEHUX ITOTO 3HAUYEHUSI.

B pesynbrate Bbl yBUOMTE, UTO Cpa3y Xe IOC/IE BBIMOJTHEHUS] MHCTPYKIMKU nResult
3HaueHUe mepeMeHHOM nResult craHeT HyJIeBbIM.

*= i

Bornee TOro, 1o MEpE BLIIIOJHCHUA IMPpOrpaMmMbl 3TO 3HAYCHUWEC HUKOrIa HE 6y[leT U3MCHATH-

cg. Kak Bbl y3Haere, uro 3HauyeHue mnepeMeHHON nResult paBHO Hymo? OyeHb MPOCTO: IS
aroro cymectByeT okHo Watch (uim Locals, wm QuickWatch, wm mnoackaska DataTip}.
Ecnu BBl ucnosb3yere okHo Watch, To OHO TMOCTOSIHHO OyIeT BBIISIIETh TaK, KaK ITOKa3aHO

Ha puc. 16.10.

“eart Page  BadFact.cpp |

A 4

¢}

[i(GlobaIs) :_g ]'-'-‘wmain ;j
| int wmaln(void) ) -
| Helse . )

. Intmain(void)

. Hendif

R
© intnNumber;

: S7Get rarnbers from ﬂ’lGx.i&,e:r, until the user

' //typesO

>

while (nNumber =GetNumber())

//Nowwe will output the result

/ /Note that we are calling the function

//Tactorial
Console::WriteLine(S"Thefactorialof{0}is{1}",nNu

¥

//Now we are finished
47/Harg out until the user is finished

Console:WriteLine(L"Hit the enter key to stop the progre
- ! N

Puc. 16.7. OHaIMYMNTOYKMOCTaHOBA CBUAETE/IbCTBYETKDACHBIAKPYXOK, 0TO-

6paxaemMbliicieBaoTCTPOKM
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“rark bagr 4 b o=
f(S o)mﬂadfactcpp j i & i l;

| = Imt32::Parse(Consoler:Readl ine()); j
" -IFB-Brho gw#aﬁor this application
UNICOD
i intWTHM
int ITH’(\(IZ])
gendif
- ntrNumoes
e NS Te U, LNl e sy

i //typesO
O; while (nNumber = GetNumber())

o

{iNowwe  will output the result

£ /Note that we are calling the function

//Factorial

Console::erteLinle(S"The factorial of {0} Is {1}, ﬂNL;_"_;
3

¢

Puc. 16.8. BripovueccenoLlwaroBoroBblnoaHeHNS nporpaMmsl 3Ha40KBBUAEXENTORCTPEN -
KNOTOOPaxaeTCcsIHarnpoOTUBCTPOKU, KOTOPAasA0/IKHA OYAETBbINOIHATLCSACAEAYIOLL el

Watch 1., .. . X
nResult 5
 EAwetch 1 |

Puc. 16.9.BrnpouecceotnaaxkmnnporpammsisokHe WatchnoctossHHo6yaeTorobpa-
XXarbcsaTekylee3Haq4eHveriepemeHHoinResut

Name ] ;Va_l_ué

nResult .

[= g T N

Puc. 16.10. BnaveHnenepemerHoinResu 1oCcTOSHHO ByAeTOCTaBaTbCIHYEBbIM
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IMTockonbKy mepemeHHass nResult mpuHUMaeT HyleBoe 3HaYeHWE MMEHHO B Pe3ysbTaTe BbI-
ToTHeHMs 1MKiTa for, BBl TOYHO MOXETe CKa3aTh, YTO OIIMOKY HYKHO MCKaTh UMEHHO TaMm. [lo-
3TOMY HYXHO 0oJiee TIIATeTbHO MPOaHATM3MPOBaTh KOIbl 3TOr0 IMKIa. Tak Kak repsas (M eIuH-
CTBEHHas) CTpOKa IMKIa YMHOXaeT 3HaueHWe TepeMeHHoi nResult Ha 3HavyeHWe TMepeMeH-
HOW i, BO3MOXHO, 4TO-TO He B TOPSIIKE C TepeMeHHOoi i. EcaM BBl MOCMOTpPHTE Ha Havasio
mKia for, To yBuaMTe, YTO 3HAUYEHUS TIEPEMEHHOW i M3MEHSIOTCS OT HyNisl IO YMCIia, BBEIEH-
HOTO TIOJTb30BAaTEJIEM:

for (i=0; i<=nNumber; it+)

DTO 3HAUUT, YTO HA TIEPBOM WTEpallMy 3HAYEHUE MEePEeMEHHON i paBHO HYJI0. A TIOCKOJIBKY
YMHOXEHWe Ha HOJb BCerma naeT HyJIeBOW pe3yJbTaT, TIoCje BBIMOJHEHHWE WHCTPYKIIMU
nResult *= i 3HayeHue mepeMeHHOI nResult craHOBUTCS HyJeBbIM W OoJjice HE M3MEHsSET-
cs. Bor B yem mpoGiiemal

Yro Tenepn?

Ommoka conmepkuTcsl B IMKiIe for. YToObl onpeneuTh 3T0, BaM TMPUIINIOCH TOIIAr0BO BBITION-
HSITb YacTh KOIOB TPOTPaMMBbI, CJCAMThL 3a M3MEHEHUWEeM 3HaueHMsl repeMeHHoi nResult, aHamm-
3MpoBaTh PabOTy KOMOB, TIOCJE BBITIOMHEHWS] KOTOpBIX TepeMeHHas nResult momydaer HyneBoe
3HaueHue. B pesynbrate Bbl OOHApYXXWIM, YTO MPOOJEMY MOXHO YCTPaHUTb, €CIU TepeMeHHast
LIMKJTa Oy/IeT U3MEHATHCS He OT HYJIST JIO 11, @ OT eIVHUIIBI JIO T1.

Ter[epb HMCIIPABLTE KOO NpAMO B OKHE peaakTopa.

1. IllenkHUTe B OKHE pelakTopa.
DTO OKHO CTAaHET aKTUBHbBIM.

2. HaiioguTe ciemyionyo CTpoKy:
fcr (i=0; i<=nNumber; i++)

3. H3MmeHwure ee Tak, KaK IMOKa3aHO HIXE.
fcr (i=1; i<=nNumber; i++)

ITocne 3TOrO HY)XXHO ONSATH 3aITyCTUThH TIPOTPaMMy, YTOOBI YOSIUTHCS, YTO Terepb OHa pa-
0OTaeT MpaBUILHO.

4.  Boibepure komaHny Debug= Stop Debugging (OTianka=0CcTaHOBUTb OTJIAAKY).
BrInonmHeHre nporpamMmbl OyzieT octaHOBJIEeHO. ([lo 3Toro ee BBITIONHEHUE OBUIO OCTAHOB-
JIEHO Ha TMPOMEXYTOYHOM CTaIMK, TaK KaK paHee Bbl YCTAHOBWJIM TOUKY OCTAHOBA.)

5. enknure Ha kHomike Build (IToctpouts).

[IporpaMma OymeT OTKOMITMIMPOBAHA.

6. IllenkHute Ha KHOTIKe Start (3amycTHUTB).

[TporpamMma cHOBa OyieT 3armyliieHa Ha BBITTOJTHEHUE.

OO0paTtrTe BHUMaHUE, YTO IS 3aBEPILICHMsI BBIMOJTHEHWsI MPOTrpaMMBbI Iar 4 He obsi3aTesieH —
MOXHO TIPOCTO HIEJKHYTh Ha KHomKe Build. Omiamumk 3HaeT, 4To B KOABI TIPOrpaMMbl ObUTA BHECE-
HbI U3MEHEHUSI, TIO3TOMY OH CIIPOCHUT, XOTUTE JIM Bbl OCTAHOBUTbH OTIANKY MporpaMmbl. UToObl BHe-
CEHHbIe M3MEHEHMST BCTYIMWIM B CHJTY, TIPOTPaMMa JIOJKHA ObITh 3aHOBO OTKOMITMJIMPOBAHA, ITO3TO-
My LIEJKHUTEe Ha KHomke Yes. Omianka Oyaer mpekpallleHa, a IporpaMMa 3aHOBO OTKOMITUIMPOBA-
Ha. [Tocne 3TOro MOXeTe IIENKHYTh Ha KHOMKe Start, 4ToObl 3aIyCTUTh TIPOrpaMMy CHOBA.

Koraa mosiBuTcsi cooOleHre ¢ MPOChOOi BBECTH YMCIO, HabepuTe, Hampumep, YUCIO 5 U
IMIOCMOTPUTE, Kak moBeneT cedss mporpamma. IlepemenHas nResult Gosbliie He OymeT MpUHU-
MaTb HYJIEBOE 3HAueHue, Oarofapsi yeMy MOXHO DPELIUTb, YTO Terepb MporpaMma paboTaer
TIPaBUJILHO.
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Ho B nporpamme no-npexHemMy ecTb oLmoka

Munytouky! Ecu Bbl TIpOmOJDKUTE TIOIIArOBOE BBITOJHEHUE MPOrpaMMbl, TO YBUIUTE, YTO HE
BCE TaK XOPOIIIO, KaK XOTeJIOCh Obl. YTO-TO YK CIMILIKOM OBICTPO YBEIMYMBAETCSl 3HAUCHUE Tepe-
MeHHoil nResult.

Kak u nipexne, nmpobiaeMbl HAUMHAIOTCS YK€ ¢ MepBoii uTepalii. B MOMeHT, Koraa Bbl Iepexo-
uTe K BhIMOJMHEHUIO 1MKia for, 3HaueHue nepemeHHO nResult yxke paBHo uncimy 5. Ha cre-
QyIoIlIeld UTepallii OHO CTAaHOBUTCS paBHbIM uuciay 10, zatem umcny 20 u T.0. Crens 3a 3TUMU U3-
MeHeHusIMU B oKHe Watch, HenM30eXHO MpHUXOAMM K BBIBOAY, UTO HYXXHO 3aHOBO Pa300parhbcsl B
TOM, KaKoe HayalbHOE 3HAUYeHWe MPUCBAUBACTCSl 3TON MEPEeMEHHONW U KakuM O0pa3oM OHO TOTOM
W3MEHSIETCSI.

ITouemy yxxe Ha mepBoii urepaimy nepemeHHas nResult mveer 3HayeHne 5? Eme pa3 momy-
MaiiTe 0 TOM, Kak IMporpamMma JI0ojDKHa paboTaTh, M CpaBHUTE 3TO € TEM, YTO OHa JeJlaeT Ha CaMOM
nene. (TouHee, HY>KHO CPaBHUTb, UYTO Bbl XOTUTE OT MIPOrpaMMbl U KaKWE€ WHCTPYKIIMM Bbl OCTABWIIV
eil B IeHCTBUTEIbHOCTU.) YTOOB! BBIUMCINTh (haKTOpHaj, Hy>KHO HayaTb CO 3HAYEHUsT MepeMEHHOMN
nResult, paBHOro unciy 1. 3aTeM yMHOXUTb ero Ha 2, 3ateM Ha 3 u T.10. [IpoBepuMm, Tak i1 3TO
OBUTO yKa3aHO IIporpaMMe.

Eci B mocMoTpuTe Ha cambie repBble cTpoku (yHkimM Factorial, To yBumute, uto rnepe-
MeHHasi nResult oObsIBISIETCS Y1 MHULIMAIM3UPYETCS CISAYIOIIM 00pa3oM:

int nResult = nNumber;

DT0 HEeBEpHO, W BOT modyeMy. [IomycTrM, BaM HYKHO BBIYMCIUTH (hakTopuai yucia 5. Beimon-
HeHue (PYHKIMA HAYMHAETCsI C TOro, 4To NepeMeHHoi n R esult npucBauBaercs: 3HaueHue 5. 3aTeM
OHO YMHOXaeTcsl Ha yucio 1, motoM Ha 2 u T.0. Takum o0pa3oM MoJydaeTcsl pe3y/IbTaT, BhIUMCIeH-

HBIM Kak 5% [ x23x4x5 BMecTo 1 %2 % 34 x5 Tenepb CTAHOBUTCS TOHSITHO, YTO Hayalb-
HOe 3HaYeHue TiepeMeHHoi n R esult TomKHO GBITh paBHBIM YKciy 1.

YcTpaHeHme owmnbkm

B nporpamMmy Hy:KHO BHeCTM HeOOJIbIIIOE M3MEHEHWE TaK, YTOObl HayaJbHOE 3HAueHUEe IMepe-
MeHHOI nResult 0buto paBHBIM unciy 1. JIJ1st 9TOTo BEIIOIHUTE PSII ICHCTBUIA.

1. IllenxknuTe B OKHE pelaKkTopa.
OKHO pe/laKTopa CTaHEeT aKTUBHBIM.

2. TIpokpyTuTe OKHO PENaKTOpa, YTOObI HANWTU CTPOKY
int nResult = nNumber;

3. BHecuTe B 3Ty CTPOKY CJIEAYIOLIYI0 KOPPEKTHUBY:
int nResult = 1;
4. Illenknure HA KHonke Build.

5. B otBer Ha BONpOC, JEHCTBUTEJIHHO JIM Bbl XOTUTE OCTAHOBHUTH MPOIECC OTJIAIKH
NMpPOrpamMmbl, IIEJKHUTE HA KHOMNKe Yes.

IIporpamMma GyIeT OTKOMITMJIMPOBAHA.
6. Illenknure Ha KHomke Start.
IIporpamMmMa BHOBb OyJIeT 3aITyllieHa Ha BBIMTIOJTHEHUE.
Bbl MoxkeTe ObITb JOBOJIbHBI MPOAETaHHON pabOTOM, MOCKOIBKY TeIeph IporpaMma OyaeT pa-

60TaTh MpaBWIbHO. Harpumep, eciim Ha 3arpoc TporpaMMbl HabpaTh Y1CiIo 6, TO BO3BpallleH OyneT
MMEHHO TOT pe3yJIbTaT, KOTOPhI AEHCTBUTEIBHO COOTBETCTBYET (pakTopuaty uucia 6 (puc. 16.11).
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‘The factorial of 6 is 720
Hhat is the number?

Puc. 16.11. [porpammapaboTtaeTrnpaBnsibHO

MNMocnepgHue wWirpnxm

Tenepb Hy>KHO yIIUTh U3 TIPOrpaMMbI TOUKY OCTAaHOBAa M OTMEHUTh OTOOpaxkeHUe 3HaYeHUs
niepeMeHHol B okHe Watch (eciv BbI MCTIONB30BAM TSI TIPOCMOTPA 3HAYEHUST UMEHHO 3TO OKHO).
YT00BI yIanuTh TOUKY OCTAaHOBA, BBHITIOJTHUTE PSiT AEUCTBUIA.

1. Bblbepute komaHay Debug=sWindows=BreakPoints (Ortnaaka>Oxnacy Touxu
0CTaHOoBa).
OTKpOETCsST OKHO, B KOTOPOM OyIIET TI0Ka3aH CIIMCOK BCEX YCTAHOBJIECHHBIX LIS TIPOrPAMMBI
Touek octaHoBa (puc. 16.12).

Brealpoits. ;
) New ¥ &y BF
-V eBsdFaction; et (D aOCk)
V ® BadFact.cpp, mEQ’DW

. 55 Begis | 71 <o
Puc.16. 12. BaTOMOKHE MOXHOYBUETLCIMMCOKBCEXTOYEKOCTAHOBA, KOTOPbLIEECTb
BriporpaMmme

BrizenTe TOUKY OCTaHOBa, KOTOPYIO XOTHTE yIaJIUTh.
Ienxnure Ha kHoTiKe Delete (Yaanuts).

BbimeneHHas Ha BTOpPOM Iare TOYKa OCTaHOBA TIPEKPAaTUT CBOE CYILECTBOBAHUE.
(Ilenxuure Ha xHorke Clear All Breakpoints (Yaamrh Bce TOUKM OCTaHOBA), €CIA XO-
TUTE yIAJIUTh Cpa3y BCe TOYKM OCTAaHOBA, TOKa3aHHbIE B okHe Breakpoints.)

OTMEHUTH OTO6pa}KCHI/IC 3HAYECHUI NEPEMECHHLIX B OKHE Watch Heckoibko CJIOKHEE, TaK KakK
TIOJTYYUTD JOCTYIT K 3TOMY OKHY MOXHO TOJIbKO BO BPEMA OTJIaAKU ITPOIrpaMMBbI.

1. Ilenkaute Ha KHOTIKe Step Into wim HaxvuTte Kiasunry <F11>,

Byner 3amyiiieH mpoiiecc MmomuaroBoro BHIOTHEHYSI TIPOrPaMMBbI, ¥ Ha 9KpaHe OTOOpa3UTCS
okHo Watch.

2. B oxne Watch mieikHuTe mpaBoil KHOMKOW MBI Ha HAa3BaHUU TMEPEeMEHHOM, OTO-
OpaxkeHre 3HAYeHUsSI KOTOPOIl HY>)KHO OTMEHUTh, U B OTKPBIBIIEMCSI MEHIO BbIGEpHTE
komaHay Delete Watch (Yoanute u3 okHa).

3. Beibepute komanny Debug=Stop Debugging (Ormagka= OcTaHOBUTH OTJIAIKY),
YTOOBI 3aBEPIIUThH BHITTOJIHEHUE TTPOTPAMMBI.

Terepb, Kora BbI CHOBA 3aITyCTUTE MPOTpaMMy, € BBITOJTHEHUE He OymeT MpepbiBaThCs HUKa-

KUMM TouKamu octaHoBa. (Ecm He BepuTe, MOXeTe TIPOBEPUTH CaMM. )
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Kak BumuTe, mpolecc OTJagKy IIporpaMMbl BOBCe He ciioxeH. [lpaBma, Hy:XHO IpUOOpECTH He-
KOTOPBIM OIBIT, YTOOBI HAYYUTHCS OBICTPO OIPENEATh, B YeM WMMEHHO Kpoercs ominbka. Yem
Gosblie BBl OyleTe NMPOrpaMMMUpPOBATh, TEM JIYYIIE Y BAC 3TO OYIET IMOJydYaThCs.

BooO11ie roBops, OTJaguYMK MOXET IPEJOCTABUTh BaM MHOXECTBO JOIOJHUTEIbHBIX BO3MOX-
Hocteit. C ero moMoOIIbI0 MOXHO, HallpuMep, MpocMoTpeTh 3HadeHus perucrpa CPU, yBuaeTs Kombl
acceM0Jiepa, reHepUpyeMble KOMITMISITOPOM, YCTAHOBUTH YCIOBHBIE TOYKM OCTaHOBA. YTOOBI y3HATH
6oJibllIe O BO3MOXHOCTSIX OTJIAJA4MKa, MOIKCIIEPUMEHTUPYITE ¢ KOMaHaaMu MeHio Debug wam mipo-
CMOTPUTE CTaThby 00 MCIIOJL30BAHUM OTJIAAYMKA, KOTOPBIE MOXHO HAaiiTH B CIIPaBOYHOI CHCTEME
Visual C++.

186Yacrsll. Bce,yToBbIXOTENMNM3HaTLOC++,HOO4EeM6OSI/INCHCNPOCUTD



Yacto Il

SKCKYpC B 00BEKTHO-
OpPUEHTUPOBaHHOE
nporpaMmMupoBaHue

{ opusmmupoBanmpie”

! WIDUAMMULIAE,







[feea 1/

CmoTpuTe Ha MUP 00BEKTUBHO

Bomkoii raake. ..

OGiee mpeacTaBieHe O Kiaccax, WieHaxX JaHHBIX W QYHKIMAX-YIeHaxX
Co3nmaHue 00BHEKTOB

[MpaBa mocTyrma JUisi KJI1accoB

CTaTU4YeCcKOe COOTBETCTBUE

Coznanue 00beKTHO-OPUEHTUPOBAHHOW MPOTrPaMMBbI

Y v V. ¥ v V

OcBoOOXIeHNE TTaMSITH

A4

CoznaHue (pyHKIMI 1oCTyna

losBoane OIJIACUTH 1BE€ HOBOCTU: OAHY XOpOIIYIO, IPYIyl0 HE O4YeHb. Xopoulas COCTOUT B

TOM, YTO BCE OCHOBHBIC WJIeM, U3JIOXKEHHBIC B 3TOW IIaBe, JOBOJIBHO IMPOCTHI: Bbl HAy4YU-

TeCh CO3MaBaTh KJIACChl HACTOJIbKO OBICTPO, HACKOJBKO 3TO BO3MOXHO. Bojiee Toro, KaxXmbiii pas,

KOTIIa BbI MCIIOJIb30BAJIM TIPU HAMMCAHUM TpOrpaMMbl BcTpoeHHble GyHkumu NET, B meiicTBuTe -

HOCTHM BBl MCIIOJIb30BaJIM KJIAcChl (TaK YTO HEKOTOPBIN OIBIT pabOThl C KJIAacCaMU y Bac yXe €CTh).

HoBocTh moxyxe 3akitoyaeTcss B TOM, 4YTO IUJISI TOTO, YTOOBI HAy4MThCS CO3IaBaTh IMPaBUIBLHO Opra-

HU30BaHHBIE KJIACCHI, HY)KHO MOTPATUTh HEMaJIO BpeMEeHU U ycwiuii. UMeHHO mo3ToMy GOJBIIMHCT-

BY NIPOTPAaMMUCTOB, KOTOPbIE TOJbKO HAYMHAIOT OCBaMBaTh a3bl 00BEKTHO-OPUEHTUPOBAHHOTO TIPO-

rpaMMUPOBaHUsI, TIPUXOJUTCS IO HECKOJIBKY pa3 BO3BpalIaThCs K YK€ CO3MaHHBIM KilaccaM, YTOOBI
BHECTU B HUX JOTOJHUTEJbHbIE U3MEHEHUs WM BOOOIIE TeperncaTh UX 3aHOBO.

Yo maroe Knraccol u ¢ wen ux eqgam

Knaccel sBsitorcs pyHIaMEHTaIbHOM COCTaBJsAIOIIEeH OObEKTHO-OPUEHTUPOBAHHOIO TMPOTpam-
mupoBanust (OOIT). Kracc — 3TO CTpyKTypa, comepxainas B ceOe HEKOTOpble MJaHHBIE M (DYHKIIMU,
npeaHa3HaYeHHbIE A1 00pa0OTKM 3TUX AaHHBIX. Korma KTO-TO rOBOPUT O CO3MaHMM OOBEKTOB, Ha
caMOM JieJie OH MMEeT B BUAY co3daHue KiaccoB. Kiacchl MOMOTalOT MOAEIMPOBAaTh COCTOSTHUE W
MOBeJcHNWE Pa3IMYHBbIX OOBEKTOB peajbHOTO Mupa. OHU Xe 3HAYMTEeJbHO YMPOLIAIOT MPOLIECC Ha-
MUCAaHUSI U TECTUPOBAHUs OOJBLIMX CIOXHBIX MporpamMm. Kpome TOro, oHM NpeaoCTaBisIOT BO3-
MOXHOCTb HAacJie[IOBaHHUsI, YTO TO3BOJISIET MOBTOPHO MCIOJb30BaTh paHee HamucaHHbIE KOIbI (3TO
He TMPOCTO YIOOHO — 3TO SKOHOMUT MAaccy BpeMEHM W YCUJIUIA).

IMockoabKy OauH Kiacc oObeAuHsIET B cebe maHHble M (YHKIMHU, KOTOPbIe 3TH daHHbIe 0Opaba-
TBIBAIOT, TMOHSATh, Kak paboTaeT TOT WIM MHOM 0OBEKT, JOBOJBHO IpocTo. 1o KpaitHeir Mepe mpoiile,
4yeM pa300paThCsl B KOAAX MPOrpaMMBbl, A€ HaHHbIe M (DYHKIMKU pa30pocaHbl B MPOU3BOJIBHOM I10-
psnke. Mcmonb3ys Kiacchl, Bbl MOXETe He OECIOKOUTHCS O TOM, KaKylo OMOJMOTEKY HYXHO IOMI-
KJIIOUYMTh, YTOOBI MEPEeABUTaTh KAPTUHKY IO 3KpaHy, WM KaK HaiTH JOMAaIllHUI TeaedOH COTPYIHM-
Ka, 3aHECEHHOro B 0a3y maHHBIX. Bce 3T0 comepXuTcss B 00beKTe. B umeanse 0ObeKT MOXKEH BKIIO-
yath B ce0sl Bce (PYHKIIMU, HEOOXOMMMBIE IIsi 00pabOTKM COmepKaIIuXcsl B HEM JaHHBIX.

[Mpeanosioxum, HanmpuMep, 4ToO y Bac ecTh Kiacc LineObject u BaM HYXHO OMNpeneuTh KO-
OpPAWHATHE JUHWU WIM OTOOpa3UTh 3Ty JMHUI0O Ha 3KpaHe. O0e (DYHKIUM IOJKHBI COAEPKATHCS
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B 3TOM Xe Kjacce, MOCKOJbKY OHU OTEPUPYIOT C AaHHBIMM 3TOro Kiacca. CienoBaTelbHO, BaM He
MPUIETCS TTPOCMATPUBATh KOABl BCEH OCTaJbHOUM IMpOrpaMMBbl B TIOMCKAX HYXHBIX TaHHBIX WIA KO-
JIOB, KOTOPbIC 3TU JaHHbIE MOTYT KaK-TO U3MEHUTh WIK 00paboTaTh.

N3MmeHUTh maHHBIE, coaepXallurecs B KJacce, WU CIOCOOBI UX 00pabOTKM BO3MOXHO TOJBKO
MyTeM M3MEHEHHUs 3JIEeMEHTOB caMOro kKjacca. biaromaps 3TOMy MCKIIOYAIOTCSI TaKUE HETPUSITHBIE
CUTyalluM, NPU KOTOPHIX M3MEHEHUE OJHOI TII006aJbHOI MEepeMEeHHOW MOXeT HApylIUThL paboTy
Bceii mporpaMmbl. Mcronb3yst Kiacchl, Bbl BCerla CMOXeTe KOHTPOJIMPOBATh BO3MOXHBIE MOCIEACT-
BUSI UBMEHEHUsI OTIEbHBIX MEPEMEHHBIX WM UX 3HAYCHUI.

W B 3akioyeHre OTMETHM, YTO MPABUJIBLHO OPTaHM30BaHHBIE KJIACChI M30ABJISIIOT TOJIb30BATENS
OT HEOOXOIMMOCTH BHUKATh BO BCE TEXHHUUYECKHE NeTanu. [IporpaMMucT, KOTOPBI MCIOIb3YeT To-
TOBBII KJIacC, HE NOJDKEeH 3HaTh, KaK MMEHHO COXPAHSIOTCS B HEM JaHHBIE M KaKue aJTOPUTMBI Jie-
JIAIOT 3TOT Kiacc pabouuMm. HyXHO TOJNbKO 3HaTh, KaK TaKUM OOBEKTOM MOXHO MaHUITYJHMPOBATH.
Hampumep, 4TOOBI OTNpenesuTh KOOPAWHATHI JTUHWU, JJISI XpAaHEHUsI KOTOPBIX MCIOJIb3yeTCs Kiacc
LineObiect, MoxHo npocTo BbI3BaTh GyHKUMI0O Initialize. Takum o0pa3oM MpOrpaMMUCTY,
KOTOPBI MCITOJB3YET 3TOT KJacc, TpeOyeTcsl BCEro JIMIIb BBI3BaTh 3Ty (DYHKIIMIO U COBEPIIEHHO HE
HYXHO pa30upaThbCsi, Kakue MpU 3TOM OYyayT 3aJeiiCTBOBAHBI MEPEeMEHHbIE MM KaK MMEHHO Oyner
ucrnonb3oBaHa pyHkuust Console.

Fasdepesca € gematax

Crooprnipus! Eciu Bbl 4WTany TMpeIbIAyIINe IJaBbl U TOBTOPSIN TMPUBEIEHHBIE TaM TMPUMEDHI,
3HAYMT, BBl YK€ CO3/IaM LIEIYI 000WMY KJTaccoB. DTO MMEHHO TaK, MOCKOJbKY CO3[aHUe KIIaCCOB U
CO3JaHue CTPYKTYp — IO CYTH, OXHO M TO Xe (a CTPYKTYphI BBl CO3HaBalv yxXe He pa3). EmmHcT-
BEHHOE OTJIMYKME MEXIY KIacCaMM M CTPYKTYpaMHU B TOM, YTO KJIACChI BKIIIOYAIOT B ce6s (QYHKLWMH, a
CTPYKTYpBl — HET.

B aToM pasmene BBl HaiimeTe BCe, YTO HYXHO 3HATh IS CO3MAHUS TTOJTHOLIEHHBIX KJIACCOB. BbI
y3HaeTe, YTO TAKOEe YIEHBI JaHHBIX U QYHKIHMH-YICHBI, KaK OOBIBUTH KIaCC U KaK OTPAHUYMTH JOC-
TYIT K OTAEJIbHBIM €r0 dJeMEHTaM, a TakkKe KaKUM 06pa3oM OOBSBISIOTCS (YHKINH-YIECHBI.

YneHbl paHHbIX

IlepemeHHbIe, KOTOpblEe MpHHAMIEXKAT KaKOMY-TO Kiaccy, O(GuUManbHO Ha3bIBAIOTCS uAeHaMU
dannbix. (B Tepmunosnoruu Visual C++ oHU Takxke 0003HAUAIOTCH KAK HEPeMEHHbIE-4ACHBIUTO, T10
CyTH, oHO M TO Xe.) Korma Bbl aHanuM3upyeTe peasibHYIO MpobjeMy M MOIEIUpyeTe ee B BUAC 00b-
eKTa, BCE TO, YTO KaK-TO OMKCHIBAET €€, MPEACTABISETCS KaK WICHbI JaHHBIX.

Hampumep, mBet, pasmep, lieHa, ¢opMa, BeC, UM, UCIIOJHUTEb, MPOJOTIKUTEIbHOCTD — 3TO
XapaKTepPUCTUKU, KOTOPbIE MOTYT OMUCHIBATH OOBEKT. Bclo 3Ty wHbOpMaIMio MOXHO COXPaHUTHb
KaK 3HAYeHWSI TTEePEMEHHBIX U UCTIOJIb30BaTh B KAUECTBE WICHOB JaHHBIX PAa3IMYHBIX KJIACCOB.

QOYHKLMUMN-YNEHDI

Dyukyuu-4nenst SIBASIOTCS COCTaBHOW 4YacThi0 KJIACCOB M MCIOJB3YIOTCS UIsi 0OpabOTKM Xpa-
HSLIMXCS TaM NaHHbIX. [lpM aHanu3e peajqbHOW MPOOJIEeMbl BCe NEHCTBUs, KOTOpPbIEe MOXHO COBEp-
aTh HaJl OOBEKTOM, MOJEIUPYIOTCS B BUjae GYHKIMIi-UJICHOB.

Hanpumep, B oTHOIIEHUN OOBEKTOB MOTYT OBITh MPEANPUHSITHI TaKUe ACHCTBUS, KaK HACTpoiiKa
1IBeTa, BBIYMCJICHHUE Pa3MepoB, OMNpeaejeHue oOIlel LieHbl, OToOpaXeHue Ha3BaHMUS TpeKa WJIW HC-
noHuTeNs. Bece 3T0 MOXeT GBITh CMOAEIMPOBAHO C TTOMOIIBIO (DYHKIIMI-YICHOB.
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O0bsiIBNeHMe Knaccos

JI1s1 0OBSIBIIGHUST KIJTACCOB MCITOJTL3YETCsl KIMIOYEBOE CJIOBO class:

class ClassName
{
public:
30€Ch OIMCHIBAIOTCS 2JIEMEHTbI HAaHHBIX M (PYHKUMH-YIEHBbI, JOCTYITHbIE
MoJb30BaTEJsIM 3TOrO KJiacca
}s
[MpeanonoxuM, BaM Hy:XKHO co3laTh Kiacc LineChject. 3a OCHOBY MOXETE B3SITh CTPYKTYpY
PointList (oHa Ucnojb30Balach B KayecTBE MpHMeEpa B MpeAbLIylMX IJaBax), 100aBUB K Hel
(YHKLIMM 1 HEKOTOPbIE HOBbIE TTEPEMEHHBIE:
__gc class LineObject

{
public:

void Initializef();

void Draw(Graphics *poG);
private:

int ~_nXFrom;

int m_nYFrom;

int n_nXTo;

int m n¥YTo;

ITo3xe BbI CMOXKeTe ONpene/UTh, KakKre JeMCTBUS BhITOMHSIOT yHKIMKU Initialize u Draw.

OO6parute BHUMaHMe, 4To Kiacc LineObject ObUT omnpeneieH Kak Kiacc, IsT KOTO-
pOro aKTMBMpPOBaHA BO3MOXHOCTb COOPKM Mycopa (3Ta BO3MOXHOCTh PacCMaTpHBa-
naceBmaBe 13). B Visual C++ NET o6s13aTennbHO OOBSIBISITh KIIACChl UMEHHO TaKUM
obpa3oM. Eciu BBl 3TOro He caenaere, KOMITWISTOP BbIAACT COOOIIeHEe 00 OlLIMOKe. -

OrpaHunyeHue poctyna

Bbl MOXeTe 3aIUTUTD JIEMEHTHI JAHHBIX OTIETBHBIX KJIACCOB OT BHEIITHETO BO3NEHCTBUSI, CIe-
JIaB MX 3aKPbITbIMU JJIs1 BCell OCTabHOI mporpamMmbl. JIoCTymn K TaKMM 3JIeMEHTaM JaHHBIX UMEIOT
TOJIBKO (DYHKITMM-WIESHBI TOTO Xe KJlacca.

O tom, uro B Kiacce LineObject ecTb Takue nepeMeHHblE, Kak m nXFrom, m nYFrom,
m nXTo U m_nYTo, U3BECTHO TOJNBLKO (yHKUMAM-wieHam Initialize n Draw. [Ina tex, ko
OyZeT MpocTo MCMHoib3oBaTh Kiace LineObject, 3TM mepeMeHHble HE CYLIECTBYIOT. TOJIBKO
dyHKIMU-WieHs Kmacca 1ineClj e ct MMeIoT K HUM JIOCTYTT M MOTYT MU3MEHSITh X 3HAYCHUS.

Kak BbI cMorn yoenuThcsl Ha MpuMepe oObsiBIeHUsI Kilacca LineObject, orpaHUYUTD JOCTYIT
K WIEHaM JAHHBIX OY4eHb MpocTo. Tlocse Tore Kak Bbl OObSBUIM OTKPBITHIE WIEHBI TAaHHBIX U (DyHK-
LIMU-YIeHbl (MCIIONb30BaB JIsI BTOro Kio4yeBoe c¢aoBo public), HabGepuTe KIHOUYEBOE CIIOBO
private. 3aTeM NepeYNCINATE 3aKPBITBIE WIEHBI NaHHBIX, KOTOpbIE MpeJHA3HAYEHBI ISl UCTIONb-
30BaHUs] MCKJTIOUMTENBHO BHYTPU JaHHOro kiacca. (MOXHO CO3IaTh TaKXKe 3aKphIThle (hyHKIMH-
yieHbl. OHM MOTYT ObITh BbI3BAHBI TOJILKO APYTUMU (DYHKLUMSIMU-WIEHAMM 3TOTO Xe Kiacca. 1o cy-
TH, 3TO OymyT BcrOMoOrartesbHble (DyHKUMM [UIS1 OTKPBITBIX (DYHKUMIA-UIEHOB, NEWCTBUS U BO3Bpa-
IaeMble Pe3yJIbTaThl KOTOPBIX TeM He MeHee He TpeqHa3HAYaloTCs Ui HETIOCPENCTBEHHOTO WC-
MOJIb30BaHUS 3a MpenesaMy 3TOro Kiacca.)
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cpBEr . .
Ecmu BB MPUACPAKUBACTECH COITALIEHUU O TMPUCBOCHUM MMEH, MPUHATBIX B JaHHOW

KHUTE, HAYMHATe UMEHA 3aKPBIThIX YJICHOB OAHHBIX CUMBOJIaMU T__ .

3almnLEHHbBIN OO0CTYN

Z[O HaCToALIEro BPEMCHU Bbl CTAJIKMBAJIMCH TOJIBKO C JABYMsI KIIIOYCBBIMU CJIOBaMU, PEryjav-
pyIOIIMMK TipaBa gocTyna: public u private. UneHsl JaHHBIX U (DYHKLMU-WICHBI, OObIBICHHBIE
nocsie cjopa public, SBISIOTCS OTKPHITBIMU (T.€. OHM MOTYT ObITh MCHOJIB30BAHbI 3a MpeaeaaMu
KJjiacca, B KOTOPOM OOBSIBISIOTCS). OTKPHBITHIE WIEHbI JaHHBIX U (DYHKIMK-WICHBI CO3al0T BHEILHUI
nHTepdeiic Kinacca. B cBolo ovyepenpb, BHELIHUI UHTEpGENC — 3TO TO, K YeMy OOpallialoTcsl MPU UC-
TOJIb30BAHUM KJlacca.

3aKkpbIThle WIEHbI JaHHbBIX U (DYHKIMU-WieHbl (OHU OOBSIBIISIIOTCS Tocie cioBa public) mpen-
Ha3HAYeHbI IS BHYTPEHHETO MCIOJIb30BaHus. Takue (yHKIMU-WIEHBI HE MOTYT OBITh BBI3BAHBI KO-
JamMu, H36paHHbIMI/l BHE JAHHOIO Kjacca. TO‘-IHO TaK K€ 3HAYCHUA YJICHOB JAHHBLIX C OrpaHUYCH-
HBIM JIOCTYITIOM HE MOTYT ObITh MPOYUTAHBI WIA M3MEHEHbBI 3a IMpeaesaMu CBOETO Kilacca.

Hcnonb3oBaHre 3aKphIThIX WIEHOB JaHHBIX U (DYHKLIMI-YJIEHOB TO3BOJISIET CO3IaBaTh CIOXKHBIC
KJIacChl C TPOCTBIM BHEIIHMM WHTepdeiicoM. DTo gocTuraercs Oiaromapsi TOMy, 4TO JOCTYI KO
BCEM CJIOKHBIM BBIYMCIUTCIBHBIM TIpOoLECCaM, ITPOUCXOAAIINMM BHYTPU KjacCa, OrpaHUYMBACTCA U
OHU CTAaHOBSITCSI HEBUAMMBIMM ISl TIOJIb30BATEICA.

IIpaBa moctyma peryavpyroTcsl eille OJHUM KIIoYeBbIM ¢JIoBOM — protected. YneHsl maH-
HbIX M (yHKUMH-MAEHE, OOBSIBIECHHBIC IOCJE€ 3TOr0 CJIOBAa, MOTYT OBbITh KCIONB30BAaHbI TOJBKO
(byHKLMSIMU-UJIEeHaMK 3TOTO Ke Kilacca MO0 (YHKUIMSMU-WICHAMUM KJIaCCOB, MPOU3BOOHbBIX OT JaH-
HOTO KJiacca.

OnpepeneHne GyHKUNN-41EeHOB

IMocne Toro Kak Bbl OOBSIBUTE, M3 YETO COCTOMT KJIaCC, MOXHO TPUCTYIUTH K OTPEAEIEHUIO TO-
ro, Kakve UMEHHO JIeCTBUS OymyT BBIMOIHATH (hYyHKUMU-WwieHbl. DYyHKIMU-WIEHbI ONpEessioTCs
TIOYTH TOYHO TaK e KakK M OOBIYHBIC dysxkIM (4ro O6bUIO ommcaHo B maBe 12). Ho, mockombky
(yHKIMSI-uJIeH SIBJISIETCSl COCTABHOM YacThiO KAaKOro-TO OMNpPENeIeHHOTO Kilacca, YKa3blBaTh HYXKHO
KaKk uMsl (PyHKIMHU, TaK U uMs 3TOro kiacca. (B KoHIle KOHIIOB, Belb HECKOJIBKO Pa3HBIX KIIACCOB
MOTYT UMeTh, Hampumep, dyHkimio Initialize.)

Yrobwl omnpenenuth (pyHKIMIO-WwieH, HabepuTe UMsl ee Kilacca, Jajiee ABa aBoertours (::) U 3a-
TeM uMsl camMoil (pyHKUMM. DTW ABa JBOETOYMSI HA3BIBAIOTCS KEAAUDUUUPYIOWUM ONEpamopoM.
OTOT orepaTop O3HAYaeT, YTO yKazaHHAs (YHKUMSI-WIeH (WM WieH JaHHBIX) SBJSETCS YacTbio yKa-
3aHHOro kiacca. Hampumep, ko LineObject :: Draw ykasbiBaeT Ha GyHKIMO-wieH Draw Kiac-
ca LineObject, a xon LineObject: :m_nXFrom cCbUIaeTCA Ha WieH JaHHLIX m nXFrom
3TOro Xe KJjacca.

Hizke npuseneH kon, KOTopbM ompenensiercst dhyHKiums-wieH Draw kimacca LineObject. Orta
yHKIIMS OTOOpaKaeT TMHUIO Ha KpaHe.
viod LineObject::Draw(Graphics *poG)

//Co3naHue Tmepa IS PUCOBAHUS

Pen *poPen = new Pen(Color::Red);

//OTobOpaxeHue JUHUU

poG->Drawline {poPen, m nXFrom, m nYFrom, m_nXTo, m n¥To};

OOpatute BHMMaHue, 4TO Mpu Bbi3oBe GyHkiKM Drawline BaM He HyXHO HabupaTh
LireObZect::m nXFrom, MOCKOJbKY BHYTPU (GYHKUMM-YIEHa He TpeOyeTcsl HCIOIb30BaTh
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KBaTMGUIMPYIOIIMI orneparop (: :) MpY YKa3aHUM Ha YieHbl TaHHBIX. BHYTpM Kiacca mpuHaIek-
HOCTh WiI€Ha TAHHBIX K 3TOMY KJIaccy OMpeseNsieTcss aBToMaTUuecKu. TakuM 00pa3oM, MCMOb30Ba-
Hue HazBaHMs ra_nXFrom BHytpu ¢yHkimu-wieHa LineObject: : Draw paBHO3HAYHO WCIIOJb-
30BaHMIO Koma Songlist::m nXFrom (SongList — HasBaHME OK3EMIUIIpa  Kilacca
LineObject). Takke obparuTe BHMMaHWE Ha TO, 4TO, IMOCKONbKY Draw siBnsiercss (yHKIMei-
yieHoM kiacca LineObject, oHa mMeeT MOCTYI K 3aKpBITHIM WieHaM IaHHBIX 3Toro Kiacca. (B
TO Xe BpeMsl (hyHKUMM-4IeHbl Opyrux Kiacco, Hampumep Circle: : Draw, He MOTyT TNOJy4uTh
HEMOCPEICTBEHHBIN JOCTYN K 3aKPBITHIM WIEHaM JaHHBIX Kiacca LineObiect.)

Yo gedart 2008ty Kaaccamu?

[Tocse Toro Kak Bbl OOBSIBUINA KJIACC U OMPENeSTIA ero GyHKIMU, MOXHO MPUCTYMUTh K €T UC-
nosb3oBaHMi0. Kak v B citydyae co CTpyKTypaMM, KJIacChl MOTYT CO3aBaThCsl IMOO CTaTUYECKU, JIMOO
JTMHAMAYECKU.

//CTtaTudecku co3aaBaeMblii Kjacc
LineObject oFoo;

//IvHamMryecky co3laBaeMBblii  KJlacc
LineObject *poBar = new SongList;

O06bruHO KITacchl co3natores muHaMmdeckd. (Kimaccbr NET CLR Bcerma co3marorcst TMHAMITIECKH. )

Te >xe mpaBwiia U TIPUHIIMITEI, KOTOPBIE OTHOCATCS K CTATUYECKUM M JMHAMUYECKUM TIepeMeH-
HBIM, PaclpOCTPAHSIOTCS M Ha CTaTUUECKHWE M JUHAMMYeckue Kimacchl. Co3naHue KJIacCoB OOBIMHO
Ha3bIBAIOT CO30AHUEMIKIEMNAAPOGKAACCOB VUV CO30aHUEM 00BEKMO8.

JoctynkanemeHTam kiacca

Kitaccbl — 310 Te e CTpyKTypbl AaHHBIX. Eciv HyXXHO MOJy4uTb AOCTYN K 3HAYEHUIO, COXpa-
HEHHOMY KaK WieH NaHHbIX Kjacca, UCMOIb3yiiTe TOUKy (.). TOUHO Tak e MOXHO MOTY4UTh AOC-
TYI ¥ K GYHKUIAN-YICHY:

//Bbi3oB ¢yHkumu Draw kmacca LineObject
LineObject oFirst;
oFirst.Lraw(};

Ecm BBI MCHONB3yeTe yKa3aTellb Ha SK3eMITISIp Kiacca, (DYHKIIMS BBI3bIBACTCS HECKOJIBKO MHAYE:
LineObject *poFirst = new LineObiect();
poFirst->Draw(};

[Tomo6HO MepeMeHHbIM, 3K3eMITISIPHI KJIaccoB (MM OOBEKTHI) MMEIOT CBOE MMST U THIL.

CraTnyeckoe COOTBETCTBHE
B rnase 14 0TMEHaoch, YTO MOXHO mcrnonb3osatsb knaceel NET ArrayList u Stack gna xpaHeHus nio-
Oblx 0OLEKTOB, AJ1s1 KOTOPbIX BK/TKOYEHA BO3MOXHOCTL COOPKM Mycopa. CrenosarenbHo, Cv Bbl CO302UTE
KJ1aCC 1 aKTMBU3MPYETE A1 HErO BO3MOXHOCTb COOPKM MyCOpa, B MOCNEyOLLIEM MOXHO OyLET UCMOSb30BaTh
ArrayListwu Stackana xpaHeHns ak3emnaspoB 3TOro kiacca. 3T0 O4eHb YA0OHO, ecnn HeoBXooMMO
paboTaTh C MPOM3BOSILHLIMY HABOPAMM ANIEMEHTOB {BCMIOMHITE HABOP JIMHWIA, OTOOPaXaEMbIX HA SKPAHE).
Hwxke nokasaHo, kak MOXHO 1cronb3oBatb Array Li st ana xpaHeHust oobektoB LineObject.
LineObject *poLine = new bLineCbjiect(}:
ArrayList *palines = new ArrayList():

- //CoxpaneHne obwekTa LineObject B cTpykType ArrayList

. paLineg->Add (poLine) ;
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: OpHao visanesb 00bexT M3 CTPYKTYpbl ArrayList GymeT HemHoro croxkee. Mockonsky B CTRYKTYPY
ArrayList moxer Gbmb 3ammcaHa caviest pasHast MHPOPMaLWs, e M3HAYaNIbHO He M3BECTHO, kak obpa-
" LLIATHCA C KaXKObIM OTAENBHBIM 3rIEMEHTOM. {Bonee noapobHO 00 3ToM pesb UaeT B riase 19. MNoka e Mbl npo-

; CTOIaeM KpaTKuin 0630 Takoro SIBNIEHIS, Kak O/IMMOPGM3M. ) G Bbl XOTUTE UCTION308aT: OGLEKT, ooxpa

¢ HEHHbIN C ArrayLi s L, HyxHO OyaeT COOBLLMTL, HTO COOO MPEACTABNAET ITOT OOLEKT.

+ TIPeanonok1M, HarpUMEP, YTO HEOBXOIVMO BbBBATL (YHKLMIO-UieH Draw ofbexta LineObiect, Tonsko
. YTO COXPaHEHHOo B CTPYKType ArrayList. BEom Bbl HEMOCPEOCTBEHHO OOPATUTECH K STOMY OOLEKTY 1 MO-

;' npobyeTe Bbi3eaTb PYHKLMIO Draw (Kak nokasaHo Hbke), TO NosymTe CoobLLEeHVe 00 oLumoke.

(poEnumerator*>Current) >Draw{poG);

- TprmHa B TOM, YTO KOMIMBIOTED HE 3HAET, YTO COOOV NMPencTasnseT aneveHT CTPYKTYpbI A rray List, kko-
: TOpOMY Bbl 0OpaLLAeTeCh, 1 Tem Goree He 3HaET, YTO Y 3TOro aieMeHTa ectb GyHKLs-wieH Draw. Yrobbl
! OBLSICHUTL EMY, YEM SIBMSIETCA ITOT AIEMEHT, HY)XHO UCTONL30BaTh KItoHeBoe ¢oso static _cast (B ne-
. PeBOOE 3TO OBHAYAET YCTAHORNIEHVE CTATVMECKOTO COOTBETCTBYS). Ieper, TeM Kak YKasaTh Ha ariemMeHT, Habe-
pUTE 3TO CJIOBO M 38 HAM B YITIOBbIX CKOOKAX YKEXKUTE TUM 3MIeMEHTA. ECiM BEpHYTHECS, HANpUMED, K COXPaHeH- -
¢ Homy B CcTpykType ArrayList obeexry LineObject, 10, 4tobbl BoiBatb GYHKLMIO Draw, HyxHO Ha-
. BpaTh TAKOM KO !

static cast<L1neOb3ect*>(poEnumeratorﬂ>Current) >braw (peG) ;

- 9OT KOp, Kak Bbl roBOpUT Komnuorepy "BosbMn TexyLLMIA anemveHT CprKTypr Arraylist, paccvarpusai |
;€0 KaK yKasarerb Ha 00bexT Line Obj e ¢t u, nexans 13 3Toro, Bei30sm d)yHKLlVIIO Draw, kotopasi sensetcst
cbyHKLu/lem YIEHOM 3TOrO OOBEKTA". '

Loy HaunHarolye mporpaMMUCTBI YacTO ITYTAIOT HAa3BaHUS KIIACCOB M HA3BaHUS OOBEKTOB.

M Ecmu HyxxHO cocnathesi Ha (yHKIMIO-4wieH Draw oobekTa o First, KoTopelid siBisieTcs
ak3eMIUIsipoM Kiacca LineObj ect, Habepute Kof
oFirst.Draw()

Ho Hu B KoeM citydae He Habupaiite
LineObiject.Draw!()

JlpyrumMu cIIoBaMu, MCTIONB3YiiTe Ha3BaHMe 00beKTa, HO He CaMoTo Kiacca.

UmeHa, ucnonb3yembie GyHKUNSMU-YNIEHAMKN

Ipu HanucaHuu KomoB (DYHKIMI-WIEHOB HE HYKHO HaOWpaTh TOUYKY WIM CUMBOJBI ->, YTOOBI
TOJTyYNTh JOCTYM K WieHaM JaHHBIX WIM K IpYrMM (yHKIMSM-4ieHaMm 3Toro ke oobekra. Cama
GbyHKIMST PUHAIEKUT OO0BEKTy, IMO3TOMY Ha Hee paclpoCTpaHsieTcsi 00IacTh BUIMMOCTH APYTUX
3JIEMEHTOB 3TOr0 00bekTa. CiieoBaTebHO, €ClIM BHYTPH JTAHHOTO OOBhEeKTa OOBSIBJIEHO UMSI X, JIIO-
0ast (PyHKIMSI-YWIEH MOXKET MPOCTO CChIIATHCS HA 3TO UMSI.

Hemkorw nparxmuru

Tenepe, Korga Bbl MMeeTe oOlliee TPEACTABICHME O KjlaccaX, MOXHO BEPHYTHCS K Tporpamme,
oToOpakarolleli JIMTHUM Ha 9KpaHe, U ClIeNaTh €€ 00beKTHO-OpUeHTUpOoBaHHOK. Bcero HyxkHO Oyner
orpeaenuTh aBa kiacca. O0beKkThl Kiiacca LineQlj ect mpeaqHa3HAuYeHbI ISl XpaHeHus WHpopma-
LMK O KaXIOW OTIEbHOMN JIMHUU.
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__gc class LineObject
{
public:
void Initialize();
void Draw(Graphics *poG};
private:
int . nXFrom:
hﬁ:N:nYFrom;
int m nXTo;
int m:nYTo;

};

C 3mMM KJ1accoM BBI YK€ BCTpedanrch paHee. Bropoit kitacc, DisplayObject, coxpaHsieT MH-
dopMaro 060 Bcex OTOOpakaeMbIX OOBEeKTaX. B YacTHOCTM, OH COIEPXKHUT B ceOe CIPYKTypy
ArrayList, cocrosiinyro n3 oobekToB LineObject. Takke y Hero ectb (OyHKIIMU-WISHBI, TIpeaHa-
3HAYEHHBbIE TSI JOOARIIEHMST HOBBIX 00beKTOB LineObject u ist OTOOpaskeHUs! IMHUIA Ha 9KpaHe.

gc class DisplayObject

gublic:

void Addl};

void Draw{Graphics *poG);

void Initialize();
private:

ArrayList *m_palLines;
bi

OmnHolt n3 Hanbosiee MHTEPECHBIX (PYHKIIMIT 3TOro oObeKTa sisiercst pyHkimsi Draw. OHa 110
MOpSIIKY M3B/IeKaeT n3 crmmcka ArrayList Bce oobekTel LineObject U mist KakKooro M3 HUX
BbI3bIBaeT pyHKUMIO Draw (Ty, KoTopast npuHamiexXurt kiaccy LineQbject). Takum obpa3oMm oHa
UCToNb3yeT Kiace LineObject s BbITOMHEHUsT BCed TSDKEIOM pabOThI.

//OToOpakeHe BcCeX JUHUM Ha 3KpaHe

void DisplayObject::Draw(Graphics *poG)

{
//TlpCcCMOTP BCeX OOBLEKTOB, IIPEeOCTAaBIISIONMX JIMH/N
IEnumerator *poEnumerator = m palLines->GetEnumerator();
while (poEnumeratcor->MoveNext())

{
//BEI30B OyHKIMM Draw miss obbekTa
static_cast<LineObject*> (poEnumerator->Current)->Draw(poG);

}

Cama ¢yHKIMS main 3Toil mporpaMmbl  O4eHb Tipocta. OHa coO3maeT HOBBIM  Kilacc
DisplayObject, mHuIManM3upyeT ero, U BbI3biBaeT Meton Draw. MTak, Bcs mporpaMma BbIIISI-
JIUT CJICYIOILMM O0Opa3oM:

//Draw4

//TlepBasi OOBLEKTHO-OPVEHTHPOBaHHAS IIpOTpaMMa
#include "stdafx.h"

t using <mscorlib.dll>

$using <System.Windows . Forms . d11>
fusing_<System.dll>
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#using <System.Drawing.dll>

using manespace System;

using manespace System::Drawing;

using manespace System::Windows::Forms;
using manespace System::Collections;

/ /CoxpaHenme ¥VHOOPMAILIUMM O JIMHVSX
__gc class LineObject
{
pubklic:

vold Initialize({);

void Draw (Graphics *poG) ;
private:

int m n¥From;

int m nYFrom;

int m nXTo;

int mnYTo;
}:

//VHmman3alimsa obbekTa, IIPeOCTaBJISomero JIMHUIO

void LineObject::Initializel)

{
//9Tenmne KOOpIMHAT X M Yy IJIS HAYaJIbHOM UM KOHEYHOU
//TO4YEK JIMHUU

Censcle: :Writeline (S"KoopoMHaTa X HadaJbHOM Touku: ") ?
m n¥XFrom = Int32::Parse(Console::Readline()};
Conscle: :WriteLine (S"KoopIMHaTa y HadYaJbHOM Todkm: ™}
m nYFrom = Int32::Parse(Consocle::Readline(]));
Conscle::WritelLine (S"KoopmmMHaTa X KOHEUHOM Toukm:"};
m n¥To = Int32::Parse{Console::Readline(});

Conscle: ::Writeline (S"KoopouHaTa y KOHEUHOM TO4YKM: M} ;

m_n¥To = Int32 ::Parse (Console: : Readline ()) ;

}

//PHCOBAHUES JIVHUU
void LineObject::Draw(Graphics *poG)
{
//Co3maHme Tiepa O PUCOBaAHUSI
Pen *poPen = new Pen(Color::Red];
//PuCcoBaHMe JIVHUM
poG-»Drawline (poPen, m_nXFrom, m_nYFrom, m nXTo, m nYTo);
}

//CoxpaHeHre KOOpOMHaT BCEeX JIMHMM, KOTOPHE MOJIKHE OBHTH HAPMUCOBAHEH
_ _gc class D.isplayObject
{
public:
void Add{} ;
void Draw{Graphics *pocG);
void Initialize () ;
private:
Arraylist *m palines;

Yi
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/ /VHMImManmM3almsa CTPYKTYPH, GacToams 13 00bekKTOB DisplayObject
void Di'splayObject::Initialize ()

{
m palines = new ArrayList () ;

\ T

//doBaBreHne HOBOTO OOLEKTa
void DisplayObiect: :Bdd{)
{
bocl fFinished = false;
String *pszMore;

while (!fFinished)
{
//Co3pmaHme HOBOI'O OOBEeKTa, IIPeNCTAaBIISOIero JIMHNIO
LineObject =poLine = new LineObject();
//ETO MHUIMAIMN3ALMST
pcLine~>Initialize();
//CoxpaHeHne ero B CTPYKType
m:_palines->Add (poline);

//BOIPOC K NOJBZCBATEIN: XOWET JIM OH HODABUTL elle JIMHM/IO?

Ccnsole: :Writeline {("Haxmre y, YTOOB yKazaThb KOOPIVMHATH
HOBCH IUMHUN") ;

pszMore = Console::Readiine();

if (!pszMore->Equals(S"y"))

fFinished = true;

:,,

//OTOobpakeHne BCEX JMHMIA Ha DKpaHe

void DisplayCObiject::Draw(Graphics *poG)

{
//TIpcCMOTP BCEX OOBLEKTOB, IIPENCTABIISOINX JIMHIL
IEnunerator *poEnumerator = m palines->GetEnumerator () ;
while (poEnumerator->MoveNext())
r

//BrH30OB OyHKIIMM Draw mojas obbekTa

static_cast<LineObject*>(poknumerator->Current)->Draw (poG};

b
?

//C =Tol TOYKM HAUMHAETCSI BBIIOJHEHMVE IIPOTPAMMEI

#ifdef UNICODE

int wmain (void)

#feise

int mair. (void)

tendif

r
//CTPYKTYPE OJIS PUCOBAHMUSI Ha DKpaHe IpadryuecKrx DIIEMEeHTOB
Form. *poForm = new Form{j;
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Graphics *poGraphics = poForm=->CreateGraphics();
DisplayObject *poDisplay = new DisplayObject();

//VHmman3aimsa o0bpeKTa pobisplay
poDisplay~->Initialize();

//oBarIeHre HO3OM JIMHUN
pelisplay->Ada(};

//OTKPHTHE OKHAa, B KOTOPOM OyIyT HAPMUCOBAHBI JIMHUM
poForm->Show!(};

//PUCOBaHME JIVHVI
pobisplay->Draw(poGraphics};

//OCBODOXOEHVE TIaMsaTHM, BHIOSJIEHHON IJISI OTOOpaxeHrs TIpadurKu
pcGraphics->Dispose () ;

//Oxumanmne, II0Ka II0JIb30BaTelIb He 3akpoeT GopMy
Applicaticon: :Run{poForm) ;

}

Ynpabuenne nanaiivio éneynpabisemnsx
npozhattiax

34y, Ilpu HanmcaHuy mporpaMMbl Drawd Bam He HYXXKHO ObUIO GECITOKOMTECS 00 OCBOOOX-
4\ JIEHMM TIaMSITH, BBIIEISAEMON UIl BCEX CO3MaBaeMbIX 00bekToB. Cpema .NET gmenana
9T0 aBTOMatmyeckn. Ecm BbI co3maeTe aHAJIOTMUHYIO HEYIpaBJIsIeMylo TpOrpaMmy
(ucronb3yst 00bruHBI C++), BaM TIpUAETCS CaMUM TI03a00TUTBLCS O TOM, YTOOBI TMHA-
MUYECKH! BbIIejisieMasi TIaMsTh TT0 3aBEpIIEHUM BBITOIHEHUS TPOTpaMMBbl ObLIa OCBO-

ooxneHa. Crenath 3TO MOXHO TIyTeM CO3/IaHUS TSI KaXIOTo Kiacca (DyHKIMU-WieHa
Delete. (Ipyroit BO3MOXHBII BapuaHT paccMaTpuBaeTcs B miase 18.)

Kpome Toro, mockosibKy Bbl HE CMOXETe MCIOIb30BaTh kKiacc .NET ArrayList, Bam npuzaer-
CS1 CAMOCTOSTENLHO OTIPENIENUTh KJlacc, 3aaueil KOTOporo OyJIeT co3lnaHue CBSI3AHHOTO CITMCKA JIIST
COXpaHeHUsI TIOC/IeI0BaTeTbHOCTH 00beKTOB. [IprBeaeHHast Hibke mporpamMma Draw5 sipisieTcst He-
yrpasisieMoid Bepcuedl mporpamMbl Draw4. OHa comepxuT kiacc LineCbjectContainer,
TMpenTHa3HauYeHHbI TSI CO30aHusl CBSI3AHHOTO Crucka 13 00bekToB LineObject:

//Knacc, mnpeacTaBiasOmMii OTAEIbHBIM B3JE€MEHT CBSI3aHHOTO CIMCKa
class LineObjectlontainer
{
public:
LineObject *poline;
LineObjectContainer *poNext;
void Delete();
T
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OOpatuTe BHUMaHHUE, YTO 3TOT KJacC COmepXUT B cebe ¢yHkuumio-uwieH Delete, mpemHasHa-
YEHHYIO [UTs1 OCBOOOXIEHUST MaMsATU. DTa (PyHKIMsI BbI3bIBAETCSl TOTA, KOTIA CIMCOK, COCTOSIILIUIA
U3 00BeKTOB LineChject CTaHOBUTCS 00Jice HEe HYKHBIM.

[MockomnbKky kmace LineObjectContalnerUCIONB3YET AT XpaHeHUST MHGOPMALMK CBsI3aH-
HBI cricok, ¢yHKIms Delete HaXOmUT KaxkAblil 2JIeMEHT 3TOTO CIMCKA M OCBOOOXIAET BbIAC/IEH-
HYIO IJI1 HETO TIaMSITh:

//OcBoboXaeHre TaMsITH, BBIAEJEHHON I BCEro chnucka
void LireObjectContainer::Deletel()

{
LineChijectContainer *poCur, poTemp;

peCur = this;
while {poCur)
{
pcTemp = poCur;
//OCcBODOXOEHME TIaMsTM, BHIOEJIEHHON Mg obbekTa LineObject
delete poCur->poLine;
poCur = poCur->poNext;
//OcBObOXOEHNE IIaMATN, BHIOEJICHHON
/ /o obbekTa LineObjectContainer
de-lete poTemp;

OOparuTte BHUMaHUE, YTO HEOOXOAMMO OCBOOOXAATh MaMsiTh, BBIAEIEHHYIO KaK il OObeKTa
LineObject (IpeAHa3HAYEH LUIs1 XpaHEHUs MHGOPMALMKA O KOOPAWHATAX JJMHUM), TaK U JUIsl 00b-
eKTa LineObjectContainer (IpeIHa3HAYEH IUISI CO3MAHUSI CBSI3AHHOTO CIHCKA U3 OOBEKTOB
LineCbhject).

Hwuxe nokasaHa Heyrpasisemasi Bepchsi 00beKTHO-OPUEHTUPOBAHHOWM MPOrpaMMBbl, PUCYIOLIEH
Ha 9KpaHe JIMHUK. TToCKOJBKY 3/1eCh He MOTYT ObITh MCIONb30BaHbI Bo3MoxHocTH INET, aBromaTu-
YeCKM CO3MIAIOIIME CBSI3aHHbIE CITMCKA M OCBOOOXKIAIOIIME TUHAMUYECKU BBIIESEMYIO MaMsITh, He-
yrpapisieMasi Bepcusi OyIeT HECKOJIBKO CIOXKHEe, YeM yIpaBisieMast.

//Drawh
//HeynpaBiasemass TmnporpaMmma

$#include “"stdafx.h”
#include <iostream.h>

//Coxpanenme MHOOPMAIUM O JIMHUSAX
class LuineObiect
{
public:
void Initialize{):
volid Draw{}:
private:
int m nXFrom;
int m n¥YFrom;
int m:nXTo;
int ra nYTo;

}i

/ /VHMIManmM3anumsi obbeKkTa, IIPeOCTaBIIsomero JIMHMIO
void LineQbject::Initialize ()
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//YTeHre KOoOopOuHaT X M Yy IJIS HadYaJIbHOW UM KOHEYHOM
//TOYeK JVHUN

cout << "KoopmuHaTa X HadaJlbHOM TOYKM:";

cin >> m_nXFrom;

cout << "KoopmmHaTa y HadaJlbHOM TOYKM:";

cin >> m n¥YFrom;

cout << "KoopmyHaTa X KOHEYHOM TOYKM:";

cin » m nXTe;

cout << "KoopmyHaTa y KOHEYHOM TOYKM:";

cin > m _nYTo;

}

//PucoBaHme JIMHMM. 30eCh IIPOCTO OTOOpaXanTCs 3HAYEHWUS KOOPOMHAT
vold LineObject::Draw(}
{

cout << "From " << m nXFrom « "," «m nYFrom << " to "
<< me%o « "," << m_prb << endl;

!

//Kinacc, TIpenCcTaBIISoIMM OTIeNEHEE DIJIEMEeHT CBS3aHHOT'O CIIVCK &
class LireCbhb jectContainer
|
public:
LineObject *polLine;
LineCbjectContaliner *poNext;
void Delete();
b

//OcBOOOXRIEeHMEe TIaMsaTV, BHIOSJIEHHOM JIsT BCETrO CIMCKa
void LineObijectContainer::Delete(}

{

LineObjectCeontalner *poCur, poTemp;

poCur = this;
while (poCur)
{
poTemp = poCur;
//OCBODOXIOEHME TIaMsITI, BHIOEJIEHHON oist obkekTa LineObject
delete poCur->poline;
poCur = poCur->poNext;
//OCBODOXRIOEHME TIaMsITI, BHIOSJIEHHOM
//ona obbekTa Linelbjectlontainer
delete poTemp;

//CoRmaHre CBS3AHHOTO CIIMCKa, COCTOAIEero M3 OOBLEeKTOB
class ArrayList
{
public:
void Add (LineObiject *poLine) ;
LireObject *MoveNext;
void Delete():
void Initialize();
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private:
LineObjectContainer *m poFirst;
LineObjectContainer *m_poCur;
LineCbjectContainer *m polast;
Yi

//VHEMIManmm3alms CTPYKTYDE
void Arrzaylist::Initializel)
{
m_porirst =
m poCur = 0;
m poLast = 0;

0;

b

//0obaBiieHmne B CIIMCOK HOBOT'O OOBEKTa
void ArrayList::Add{LineObject *poLine)
{
//Co3maHme HOBOTO DJIEeMeHTa CIIMCKa
LinetbjectContainer *poLCC = new LineObjectContainer () ;
//IlpucBOeHe eMy HadallbHEX 3HaYeHUM
polLOC->poline = poLine;
poLCC->poNext = 0;

/ /TlpyicoenuHenne ero K CIMCKY

if {!m poFirst)
{
n _peFirst = poLOC;
n_poCur = m_poFirst;
}
else
n_poLast->poNext = poLOC;
/ /VI3MeHeHre yKazaTells, CCHhJIalIerocs Ha IIOCJemHUM DJIeMeHT CIIMCKa
m po.ast = poLOC;
}

//llepexon K cClenyomeMy SJIEMeHTY CIIMCKAa
LineQbject *ArrayList::MoveNext ()
{

LineObject *poNext;

//ECcn 211eMeHTOB Oosbme HeT, OJOYHKIMS BO3BpallaeT HYJIb
if { !m _poCur)
return 0;

//TIOUCK Cleoyiomero ObbeKTa, IIPeOCTaBIISOIEro JIMHIIO
poNext = m_poCur->poline;
//llenexon K ClemyomeMy »SJeMeHTY CIIMCKa
m_poCur = m_poCur->poNext;
return poNext;
]

//OCcBODOXRIOCHME IIaMSITI
void Arraylist::Delete({)

{
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//VnaneHre ykaz3aTels, CChUIalmeroCcs Ha IIEPBBM DJIEMeHT ChWIKa
m poFirst->Deletel(};

}

//CoxpaHeHne BCexX NVHWM, IpenHa3HaAYeHHHX I OTOOpaxeHVs
class DisplayObject
{
public:
void Add () ;
void Draw(};
vold Initialize():
volid Delete();
private:
ArrayList *m palines;

b

/ /VHMManM3aims CTPYKTYPH Di splayCbject
void DisplayObject::Initialize ()

{

m_palines = new ArrayList {);

m paiLines->Initialize(};

}

//OCBODOXRKIEHME BHIOSJIEHHOM IJISI HET'O IIaMsITH
void DisplayOkject::Deletel)
{

m_palines->Delete ()

//0obaBiieHre HOBOIL'O OOBEeKTa
void DisplayObiject::Add ()
{
bool fFinished = false;
char cMore;

while (!fFinished)

(
//Co3maHre HOBOTO OOBeKTa, IIPeICTaBJISoIero JIVMHUIO
LineObject *poLine = new LineObiect();
//ETO MHUIIMaIM3als
peline->Initialize();
//CoXpaHeHre erc B CTPYKTYpe
m_paLines->Add(poLine);

//Xo4deT M TIONBb30BAaTEeNb OOOABUTEH eme ONHY JIMHU?

cout << "Haxvmre y, dYTOOH BEECTM HOBY JIMHMD" << endl;
cin >> cMore;

if (cMore != "y")

(
}

fFinished = true;

b

//OToOpakeHne BCeX JUHUN
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void DisplayCObject::Draw{)

{
LineCbject *poLine;

//ObpameHre K KaxkOOMy DJIEMEHTY CIIMCKa
while (polLine = m palines->Movelext{))

{

//BeI20B MeToma Draw s obbekTa
poLine->Draw();

}

int _tnain(int argc, _TCHAR* argvl[])

{
//CTPYyKTYpa OJis OTOOpaRkeHms
DispIlayObject *poDisplay = new DispIayObject |}

//VHMmmanmm3alms CO3MaHHOTO ObbeKTa
pobDiaplay->Initialize(};

//0obaBnenne JIMHUN
poDisplay-»Add (>,

/ /OTOBpakenme JIMHMNA
poliapliay->Draw();

//OCBOBOKOCHME IIaMSITI
polisplay->Delete();
delete pobisplay;

return 0;

Pynwuun gockiiyna

Bbl TOJIBKO UYTO yBUIENM, HACKOJIBKO YNOOHO JEpXaTh WIEHbI JAHHBIX 3aKPHITBIMU OT OCTaJIb-
HOU TIporpaMMbl W UCTIONb30BaTh CrielMaIbHble (YHKIMU I/ JOCTYNa K HAM U TSI UBMEHEHUST UX
3HaueHmid. Visual C++ NET onTMMM3MpyeT 3TOT MpOILecC, TO3BOJISIS aBTOMAaTUYECKM CO3IaBaTh
¢yHkmMM moctymna. (BTo Takue (PyHKIMKU, KOTOphIe TTPUCBAaUBAIOT 3HAUSHUS YWIeHAM JAHHBIX M CUM-
ThIBAIOT UX.) BOT Kak 310 menaercst:

__property int get X():
_ _property void set X(int 1i);

DTOT KOl TOBOPUT O TOM, UTO y 00BeKTa ecTh CBOMCTBO X. Ecim HyXHO TpounTaTh 3HaYeHUE
3TOrO CBOICTBA, MOXHO BhI3BaTh (pyHKLMIO get X () Wi HabpaTh TaKOi KOJ:
n = foa X;

Ecm ke HyXHO IIpUCBOMTH CBOMCTBY X KAaKOe-TO 3HauyeHMe, MOXKHO BbI3BaTh (DYHKIIUIO
set X{)Wwm HabparTh KoL
foc.¥ = ny

Ecmu BbI 00BsSIBUTE TONBKO (DYHKIIMIO ge i, CBOMCTBO CTAHET AOCTYMHBIM TOJIBKO VISl YTEHMSI.
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OOparute BHUMaHWE, YTO IJIsi TOTO, YTOOBI CAeaTh CBOMCTBO paboumM, HY>KHO OyJIeT eIlie Orl-
penesmth (yHKIMU get U set. JUIsT 3Toro OObIMHO WCTOBE3YIOTCSI 3aKPBIThIE TEepeMEHHbIE, KakK
TOKA3aHO B MPUBEICHHOM HIDKE KOJIE.

//Accessors
//Vcronesoeadue GyHKUMA DOCTyMHa

#include Mstdafx.h"
#using <mscorlib.dll>

using namespace System;

//B srTom knacce wcrnone3ywTcs cBoMCTEA IS gocTyna K
//XpaHSIIIUMCSI B HEM JIaHHBIM
__gc class PointObject
{
public:
__property int get_X();
__preoperty void set X{int i) ;
_ _property int get_Y () ;
_ _property void set_Y (int 1 ) ;
private:
intm_nX;
int mnyY;

}e

//30ech cipenenaeTcrA, 4YTO IIPOM3OMOET, eCiau IporpaMMa OyneT
//obpamaTbcss K cBomcTBaM X U Y. ObpaTuTe BHMMAHME, YUTO IJIST
//COXpPaHeHsT 3HAYEeHUM MCIIONIB3YITCS BaKPHTHE YIEHH TaHHBIX
int PointOblject::get X{)

{

return m_nX;

}

int PointObject::get_Y ()
{

return m_ny;

}

void PcintObject::set X({int i}
{

m_n¥X = i;

b

void PeolntObject::set ¥{int 1)
i
mnyY =1 ;

}

//OxumaHre, TIIOKa IIONb30BaTEelIb HE OCTAHOBUT BHIIOJIHEHME IIPOTPAMMEL
void HangOut ()
{

Console: Writeline(L"HaxmrTe Enter, dYTOOBH OCTAHOBUTDL
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BBIIIOJIHEHME TIPOTPaMMHE") ;
Console: :ReadlLine () ;
}
//C 2TOM CTPOKM HaUMHAETCS BBIIOJIHEHUE ITPOTPaAMMEB
#ifdef _UNICODE
int wmain({void)
#else
int main(void)
#endif
{
PointObject *poPoint = new PeintObiject(}:
//IlpuCcBOeHe 3HA4YeHuM CBOMCTBaM X u Y
poPoint->X = 3;
poPoint->Y = 2;

//OTobpakeHre 2TUX 3HaAYEeHMM Ha DBKpaHe
Console::WritelLine(S"3Hauenmers X n Y: {0}, {1}", poPoint-
>X.ToString (), poPoint->Y.ToString());

HangOut (};
return 0;

}

S, Eciu BBl NUIETe HEYNpaB/sieMyIo IIPOrpaMMy, TAKoKe MOXHO CO3IaTh MOINOOHBIA (-

& ‘1 £ eKT HaTMUMsl CBOKCTB y 00OBbeKTa. Il 9TOro MOXHO HMCIIOb30BaTh 3aKPBIThIE WIEHBI

3 ’“ JaHHBIX U OTKPBITbIe (DYHKLMU, KOTOpbIE OOECIICeYMBAIOT K HUM AOCTyI. [Ipu sTOoM
HeJIb3s1 OyZIeT cChLIaTbCs Ha caMM CBOWMCTBA, KaK 3TO JIENaeTcs B YNPaBIISIEeMbIX MPO-
rpammax. BMecto 3TOro HyXHO OyIeT HENOCPEICTBEHHO BbI3bIBATh (DYHKUUM-YWICHbI
get u set.

Ecmu s Kakoi-To MepeMeHHOI OITpee/TUTh TOJBKO (PYHKIIMIO get, OHa CTaHEeT HOCTYITHON
TOJIBKO TSI YTCHMSI.
Hipke npuBeneH Ko HeynpaB/isieMoli ITporpaMMbl, B KOTOPOM HMCIIOJB3YIOTCsI (DYHKIIMM JOCTYTIA.

//Accessors2
//Wcmonb3oBaHue GYHKIUN ITOoCTyma
//HeynpaBinsemasi nporpamma

#include "“stdafx.h"
#include <igpstream.h>

//B 2TOM Kijlacce WUCIIOJB3YIOTCS CBOMCTBa AJsI JOOcCTynma K
//XpaHSILIUMCS B HEM JaHHBIM
class FointChject
{
public:

int get _X{}:

void set_X{int 1i}:

int get_Y () ;

void set Y (int i) ;
private:

int m_nX;

int m_nyY;

Y
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//3mecs onpenenseTrcs, dYTo IIPOM3OMIeT, eCciu IporpaMMa OyIeT
//obpamaTbcsi K CBOMCTBaM X u Y. ObpaTuTe BHMMaHME, YTO IJId
//COXpaHeHsT 3Ha4YeHMM MCIIONIB3YITCS BaKPHTHE YJIEHH TaHHBIX
int PointObject:iget X{)

(

return m_nX;

int PointObject::get_Y()

{
return m_nYr‘
}

void Pointlbject::set_Xlint i)

(
m nX = i;
}
void PointObject::set _¥Y(int i)
(
m nY = i;
}
int _tmain{int argc, _TCHAR* argvl[])
{
PointObject *poPoint = new PolntObiect();

/ /TIpUCBOEHME 3BHAYEeHW CBOMCTBaM X U Y
poPeoint->set X(3);
poPoint->set_Y(2);

//OTobpakeHre 2TUX 3HAYEHUI Ha D2KpaHe
cout << "3BHaveHmesa X um Y: " << poPoint->get X({} « ", " <<

poPoint->get Y () << endl;

return 0;

3aronoBoy4Hble d)avmbl

Ecnn nporpamma coctomt 113 HECKOITBKIX MNCXOAHbBIX $alANoB, BaM HY>XHO 6y,u.eT onﬂBMTb KNIaCChbl B 3arofoBoy-,. ~
HoMm daiine. Ecnm kiace HeoBxoommo GyaeT NCronb30BaTh B KAKOM-TO MCXOOHOM daiine, HabepuTe B HeM au-
pektvBy #include n ykaxute Ha3gaHue 3aronoBo4Horo cbaw'la KOTOprVI [OMKEH ObiTb BKIIOYEH B 3TOT UC-
XOOHbIN avin. ) :

Ecrnm Bbl foGaBNSeTe B KNace WM yaanseTe U3 KIacca YieHbl JaHHbIX <« HyHKLUMU-UNeHb, He 3a6y,ubTe 06HO-
BMTb 3ar0JI0BOYHbI (aiin. B NpOTUBHOM Cilydae Bbl NOJyumTe COObLIEHNe Haronobue Takoro: ' foo' @ s
not a member of ‘baz". PacimdpporuiBacTca oHC NpHBAMAUTENBHO TaK: “Bhi 3abbinK 0GHOBUTH 3a-
rOMOBOYHbI aitn ajis TOro, YToobI cbyHKu,vm fo 0 6bl1a BItOYeHa B knacc baz". Wnu Tak: “Bbl ykasanm He- !
- BEPHbIt MapameTp, T.e. TO, HTO GbUTO NEPEYMCIEHO NPU OOLSIBNIEHUM KITACCa, He COBMNAKAET C TeM, Ha YTO Bbl a
CCblIAETECh NMPU EM0 UCMONB30BAHNN".
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Oduue pexonenganun

<ot Co3snaBasi 00bEKTHO-OPMEHTUPOBAHHYIO TPOrpPaMMY, MOCTOSIHHO YYUTBhIBaiTe OCOOEH-
HOCTU OmuchiBaeMoi elo 3amauu. CrapaiiTech co3naBaTh OObEKThl, MAKCUMAIbHO TOYHO
oToOpaxaloliue Te 2JeMEHThI, KOTOpble MPUCYTCTBYIOT B Moaenau. (Hampumep, eciu
cosfaeTcsi OOBEKTHO-OPUEHTUPOBAHHAsl MporpamMma, MOJAeaupylolas paboTy My3bl-
KaJbHOTO aBTOMAaTa, HYXXHO CO3[aTh OOBEKT, MPEACTABISIIONIMI CaM MY3bIKaJbHbIN aB-
TOMAT, M O0OBEKT, MPEACTABISIONMUN CITUCOK BOCIIPOM3BOAMMBIX 3aMNCEi. )

HpI/I CO3IaHMU KJ1aCCOB le/IIISp)KHB&fITSCI: le/IBSI[CHHOfI HMKE TOCIea0BaTeIbHOCTU € CTBUIA.

1.  IIpoamanmsupyiiTe npo0aemy.

2. OTthaenbHO BbIIEJUTE JAHHbIE, KOTOPHIMH HY>KHO OyJAeT MaHUIYJIMPOBATH.
Yro 310 3a maHHbie? Kak Bbl Oymete Mx oOpabaThiBaTh?

3. Pa3oeiiTe nannbie U GyHKUMM HA TPyNnbl, YTOOBI ONpeNeJMTb, U3 Yero 0yaer cocTo-
ATh KaXKAblii 00BLEKT.

4. CKpoiiTe 1eTaju BbINOJHIEMbIX ONepaALMii.
s ynpaBieHUs] 00bEKTOM HUCIOIb3YHTe QYHKIIMU BBICOKOTO YPOBHS, TaK YTOOBI TOJB30-

BaT€/Jib HC 3HAJ, HAalIpUMEp, YTO MMEHaA COXPaHAIOTCA B MAaCCHMBE WJIM YTO 3allMCU HM3BJICKA-
I0TCA M3 CBA3HOTO CITMCKaA.

IMpuBeneM HekoTOpbie OOILIME PeKOMEHIALMM, KOTOPBIMU CJEeAyeT PYKOBOICTBOBATHCS MPUCTY-
nast K MpOeKTUPOBAHUIO KJIACCOB.

¥ o
: v IlocMoTpuTe, KAKHE KJIACCHI CO3JAIOT JApPYrHMe MPOrpaMMMcThi. Bbl MoxeTe HaliTu
1715 ce6s MHOTO yAa4HBIX PELIECHUA.

'+ « ¥ HaumHaiiTe C IPOCTHIX KIACCOB.

%; v I[yMaﬁTe 0 TOM, KaK MO2XKHO HCHIOJIb30BaTb CO3JaHHBIA KJacc B JAPYrux 4acrtax

[
¥
#

nporpaMmbsl WM B TeX NMporpamMMax, KOTopbie Bbl Oynere co3gaBaTh B OyayllEM.
WNHorna, yeM U3 MEHbIIETO KOJMYECTBAa 2JIEMEHTOB COCTOUT KJacc, TeM OoJibllie BO3HH-
KaeT BO3MOXHOCTEU ISl €ro MOBTOPHOTO WCIONLIOBAHHA. MoXeTe MOMbITaThCs BbIIE-
JIUTh HauboJsiee o0lMe CBOMCTBA WIM XapaKTepUCTUKU, YTOOBI Ha UX OCHOBE CO31aThb ta-
30BbIM KJacC. [IOMHHTE., YTO C MOMOILbIO BOZMOXHOCTU HAac/elOoBaHUS MOXHO Oyner 3a-
TeM IOCTPOUTH pabouylo cpelay, MaKCMMaJlbHO OTBEYAIOIIYIO BallMM TPeOOBaHUSIM.

v"  TIposepbTe, HET JU B NPOrpamMMe TAKUX 3JIEMEHTOB, KOTOPbi€ MCIOJb3YIOTCA KaK
enuHoe nejoe. JpyruMu cioBaMM TNpPOBEPbTE, €CTh JU B IporpaMMme Takue (pparMeHTHI
NaHHBIX, KOTOophie A0 ucrnosb3oBaHuss OOIl oGpabaThiBainuch cpa3y MHOTMMU IPOLIEIY-
pamMu. VUIMEHHO M3 HUX MOXHO CO3JaBaTh Xopouide kiacchl. [lpenmonoxum, Hampumep,

N YTO y Bac €CTh CTPYKTypa, NpenHaszHauyeHHasl Uil XpaHeHWs1 MHGOpMalUUd O COTPYIHU-

KaX, U €CTb HaOOp pa3MYHBbIX MPOLEAYP, BBIYMCISIONIMX pa3Mepbl HauMCIEHHOU 3apa-

. OOTHOI TMJaThl, KOJMYECTBO MPEIOCTABIEHHBIX OTTYJOB U T.N. Bce 3T0 MOXHO oObenu-

HUTb IS CO3JaHMs KJacca, YNnpasistonero uHGopmMalumeid o COTpyaHUKaXx.

ke i

i+ Ecuau Bbl c0O34a/4 00BEKT, BCE MPOLEAYPHI, YNPABISIOMIUE ITHM O0GBEKTOM, 10JIK-
i o

; Hbl ObITb ero (yHKuuaAMH-YIeHamu. Kaxnpiii OOBEKT NOKEH OBITh CaMOJOCTATOY-
HbeIM. OH caM [IOJKeH 3HaTh, KaK 00pabaThIBaTh COAEPXKAIIMECS B HEM JaHHBIE.

Ecim B mporpaMmMe ecTb 00lIMe XapAKTEPUCTUKH, KOTOPbI€ MOBTOPSIOTCS CHOBA U
CHOBA C He0OJBIIMMH BapHalusMHU, cO3JaiTe 0a30Bblil Kjiacc 1 NpeIcCTaBIeHU

ITHUX XAPAKTEPUCTHK.
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Pemmre, N0JKHBI JIM N0JIb30BATEM KJIACCOB 3HATH O BHYTPEHHE# CTPYKType Kjac-
COB aJIsl TOTO, YTOOBI UIMETh BO3MOXKHOCTh MX UCNOJb30BaTh. [IpaBuiibHEee co3naBaTh
Takue OOBEKTbI, KOTOpble He TpeOyloT ISl MOHMMAaHUsS WX BHYTPEHHErOo YCTPOMCTBA.
[MpencraBum, HampuMep, YTO y Bac ecTh 00beKT Play, comepxamuii B cebe MaccuB IUIst
XpaHeHus UHOOPMALMU O MPOAOJIKUTETbHOCTU MY3bIKaJIbHBIX 3anuceil. [lonb3oBarenb
9TOro 00BEKTa MOJXKEH UMETh BO3MOXHOCTH HAaWTU HMHTEpECYyIOllue ero NaHHble, He
BHUKasi B TO, YTO IUISI MX XpaHEHWs UCIOJIb3yeTcsl MacCuB. B oObeKTe Ao0kKHA ObITh
byHKUMSI-uIeH, KOTopas caMa HaiileT HyXXHOe 3HayeHWe M BEpHET ero B KayecTBe pe-
3yJbTata. Takas MpakTuKa 3HAYUTEJIbHO YIPOIIAeT padoTy ¢ 00bEeKTaMu.

HOMHHTC, YTO MOHAYAJY BCE€ 3TO MOZKET MOKA3aThCA HECKOJIBKO CJIO2KHBIM.

: He 6oiiTech mepevyepKkHYTh BCE CIEJAHHOE pPaHee W HAYATH 3aHOBO: BCE Yepe3 3TO
¥ npoxonaaT. BocnmprHUMaTE 3TO MPOCTO KaK 4acTh 06Pa30oBaTENbHOIO IIPOILECCA.
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[feea 18

KOHCTpPYKTOpPBI U AECTPYKTOPbI

5B smoii 2naee...

» JIns 4ero HyXHbI KOHCTPYKTOPbI U JIECTPYKTOPbI
> CosnaHue HEeCKOJIbKUX KOHCTPYKTOPOB

> CoBeThl 0 TOM, KakK IpaBUJIbHO YUTATh KOIbI 06’b€KTHO—OpVIeHTI/IpOBaHHHX (PO paMmM

OHCTPYKTOPbI M AE€CTPYKTOPbl — 3TO cneuunanbHble GYHKUUW, NpefHasHavYeHHbIe ana Hiii-
LHaH3aUHY 0ObEKTOB M OCBOOOXAEHUS BBLACIACMOH ons HMx namsatu. W v1alnaea n. .
CBSILLLEHA UMEHHO UM,

Padoriia ",," " ”
e go u nocae

Kaxnplii 13 Hac TIOOUT BKYCHO MOECTb, HO BOT Mpoliecc MPHTOTOBACHUA MUIIU U TTOCIeayloliee
MBITbE IOCYAbl CIIOCOGHBI UCHOPTUTb OOLIMI "MpasgHUK XKU3HU'. B nporpaMMuponinvis ta xe
KapTUHA: CO3JaBaTh XOpoluue fperpaMMhbl — OIHO YAOBOJLCTBUE, €C/IM HE YUYUTHIBATH BCAYECKYIO
MOATOTOBUTENIBHYIO PabOTy U TMOCIEAYIOIIYI0 YyOOpKY MpOrpaMMHOrO Mycopa.

OjIHaKO He CTOUT IMOTaKaTh CBOEM JICHH. TaK KakK NMOArOTOBUTEILHEIH M 3aBepIAIONIMiA STalbl UMEIOT
IIPYU CO3JaHMU MPOrpaMMbl OYEHb BaxkHOe 3HayeHMe. Eciu, Hanpumep. Bbl 3a0yaeTe MHULMAIU3UPOBATD
TepeMeHHYIO (T.e. He IPUCBOUTE €il HaYallbHOE 3HAYeHUE), 3TO MOXET MIPUBECTH K TAaKUM MOCIECACTBUSIM,
KaK OTOOpaxkeHre Ha dKpaHe He TOro I[BeTa, He TeX JAHHBIX WIA 3aBUCaHUE MPOTrpaMMbl. AHAJIOTUYHO,
ecsii BbI 3a0yneTe HamucaTh KOAbL. OCBOOOXIAMOIINE BhIIEISIEMYIO NIAMATh. 3TO MOXET MPUBECTH K TOAMY,
YTO MporpamMma OyeT paboTaTh BCE MEUICHHEE M ME/LIEHHER. MOKA BOBCE HE 3aBUCHET .

K cuyacteio (a BBl Beib 3HAIM, YTO HE MOXET BCE OBITh HAaCTOJBKO yiACH}, B ((* * CCTh ABe
BCTPOEHHBIE BO3MOXHOCTH— KOHCTPYKTOPBI M JECTPYKTOPBI, 3a0OTSIIMECS O TOM, 4TOOBI Tepe-
MEHHBbIE WHUIMAJIM3UPOBAINCh, a HEHyXHas MaMsTb BOBpeMsi ocBoOoxmanack. Kowcmpykmop —
3TO Mpolieaypa, KOTOpasi aBTOMATUYECKHU BBI3BIBAETCSI B MOMEHT CO3MaHUsI O00beKTa (OH HC — 3K-
3eMIUISIp Kiacca). Bel MoxeTe momMemiats MHULUMANH3IHPYIONIYIO TPOLELYPY BHYTPU KOHCTPYKTOpA,
4TOOBI UMETh TAPAHTHIO, YTO OOBEKT OyleT HACTPOEH MOKHBIM OOPAZOM. KOrma Bl MPUCTYIHTE K
HCITOJb30BaHM0. MOXHO maxe CO31aTh HECKOJIbKO KOHCTPYKTOPOB, YTOObI MMETh BO3MOXHOCTH
MHUIAATU3UPOBATh 00BEKT Pa3HBIMU CITOCOOAMH.

Korna o6beKT CTaHOBUTCH 6ojiee He HyXHBIM (3TO MPOUCXOAHT. eclu MCIOJb3yIollas €ero
(GyHKUMS 3aKaHUMBaeT paboOTy WM Bbl HaGUpaeTe JJIsl HEro KoMaHmay el i), aBTOMaTHHECKH BbI-
3bIBaeTCsl (YHKLMSI, HasbiBaeMasl decmpiimopaoi. ECIM Mo Kakoi-To NMpUYMHE Bac 1< yCTpauBaeT
TOT crnoco6, koropbiM cpeaa NET aBromarnyecku ocCBOOGOXKIAET BBIAECHSIEMYIO HAMATE. MOMKLCIC
MOJKOPPEKTUPOBATh €ro, BOCIOJb30BaBUIMCh JECTPYKTOPOM.

Tlogzosoburiessnsi snian

KoHcTpyKTOp — 9TO (DYHKIMA, BbI3bIBaeMasl KaXXIblii pa3 B MOMEHT CO3IAHMsI MOBOIT (litan -
Ecnu 0OBEKT CONEPKUT WIEHBl JaHHBIX, KOTOPBIE HOJIKHBI OBITh HMEHMUMATHAINElHAL [ fOCapLT -
KOHCTPYKTOP COOTBETCTBYIOLIME KOIBI.
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il He cTouT [e1aTh KOHCTPYKTOP CJIMILKOM CJIOXKHBIM WIM HOOABJISITH B HETO KOIBI, 0e3
KOTOPBIX MOXHO OBLTO ObI 00OMTHCH. Beerma kematelbHO, YTOObI KOIBI KOHCTPYKTOpA
ObLTH KPATKUMU, IIPOCTBIMU ¥ ROHATHBIMH,

KoHcTpykTOp MMeeT Takoe ke MMsl, KaK M COOTBETCTBYIOIIMIT Kiacc. Tak, KOHCTpYKTOp Kiacca
DisplayChsect Oyger HaseBaThcsd DisplayChliect::DisplayObject. KoHcTpykTop
xiacca Dog Gyner HasbBateest Dog @ @ Deg.

KoHcTpykTop HUKOIIa He BO3BpAlaeT 3HAYEHUsI B KAYeCTBE pe3yJibTara.

Y100BI cO3MaTh KOHCTPYKTOp, OOBSIBUTE €r0 BHAYalIe BHYTPM Kilacca, Hioke, Hampumep, moka-
3aH KoJI OOBsIBIEHUS KJlacca DisplayObject, ISl KOTOPOro OyIeT CO31aH KOHCTPYKTOP:

__gc cless DispiayObject

{

public:
void Add{);
void Draw(Graphics *poG);
DisplayObiect();

private:
ArraylLisi *m_palines;

5

Oamee HyXHO HalmMcCaThb KONB IS OOBSIBIIEHHOTO KOHCTPYKTOpa. B mmporpam-
Me Drawd xmacc DisplayObject mmeer dyurimmo-unen Initialize, koTopas
IIpUcCBaMBaeT yKazaTelow ampec CImcKa ArraylList. DToT Xe KO MOXHO Ha-
bpaTh BHYTPM KOHCTPYKTOpa DisplayObject:
DisplayCbject::DisplayChiect ()
£

m_palines = new Arraylist (};

Kaxnpnii pa3 npu cosmaHuy 3K3emiuripa kinacca DisplayObject 3ToT KOHCTpyKTOp Oymer
BbI3bIBAThCSl aBTOMaTUYeCKu. Terepb HeoOXonuMocTh B ¢yHKimMu Initialize ornagaer, u Gonee
HE HyXXHO OECIIOKOUTBCS O TOM, YTOOBI OHA BBI3bIBAIACH IJISI KaxKIOIO HOBOTIO OOBEKTa. DTOT IIPO-
CTOIi MpUEM TMO3BOJIUT BaM U30aBUTHLCS OT JIMIIHEH rOIOBHOM OOH.

QWi .
g KoHctpykTop 00bsiBNIsIeTCs: BHYTPY KJlacca Kak ofHa U3 ero (yHKUMii-uieHoB. OH MOXeT

OBITh 3aKPBITHIM (private), oTKpeIThiM (public) wm 3ammineHHbBM (protected).

IMHOIO KOHCTPYKTOPOB — MHOIO BO3MOXHOCTEN

WHorna Bo3HKMKaeT HEOOXOAMMOCTb MO-Pa3HOMY CO3/aBaTh OOBEKTHI OMHOTO M TOTO Xe Kjacca.
Bo3moxHo, HampuMep, 4To MpU CO3AaHUU 00beKTa Linelhject BaM MoTpedyercs Jaubo 3a1aTh Ha-
YaIbHBIE KOOPAMHATHL JUIl NEPEOH (UIYPHI, MO0 YCTAHOBUTb OTPaHMYEHME HAa KOJIMYECTBO OTOOpA-
kaeMbIx ¢uryp. st 3Toro MOXHO co31aTh Cpa3y HECKOIbKO KOHCTPYKTOpoB. OnuH OyeT MpUHUMATh
3HaueHUs TapaMeTpoB M co3daBaTh OObIYHBIA 00bekT LineObject. JIpyroit OymeT Takxke NpUHU-
MaTb 3HAYEHUS NIaApaMETPOB U MCIIOJIb30BATh UX I MHULMAIU3ALUY WK U3MEHEHUS OOBEKTA.

MozxeTe co30aTh CTONBKO KOHCTPY¥KTOPOB. CKOJNBKO OymeT HeoOxommmo. Kaxmblii KOHCTPYKTOp
JOJDXeH MMETh CBOMCTBEHHBIN TONBKO eMy Habop mapameTpoB. Hampumep, oiuH MOXeT Tp660BaTb
YMCIO TUIA integer, BTOpPoOil — ABa 4ucia tuma double u T.1.

3HaueHusl MapaMeTpOB IMEPENaloTCs B MOMEHT co3gaHus 00bekTa. B 3aBucuMocTH OT mepenma-
BaeMoro Habopa rmapaMeTpoB, BHI3bIBAaeTCS TOT WM MHOW KOHCTpyKTop. Hampumep, eciu mpu cos-
NaHuM 00beKTa BBl TepeJaeTe OMHO YKMCIO THUMA integer, BHI3BIBAETCS TOT KOHCTPYKTOP, KOTOPOMY
TpebyeTcsl 3HayeHWe ONHOro mapaMerpa Tuna integer. Eciu nepenaiotca aBa uucia tuna double,
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BBI3BIBAETCSI KOHCTPYKTOP, KOTOPOMY HYKHBI fBa umcia tura double. Ecim koMmuisitop He MOXeT
HaWTH COOTBETCTBHME MEXIy IepeqaBacMbIM HAaOOPOM TapaMeTPOB M Ha0OpaMM IapaMeTPOB CYIIe-
CTBYIOIINX KOHCTPYKTOPOB, OH BBITAECT COOOIIIEHNE O CHTAKCIIECKON OIIMOKE.

Kiacc ¢ HECKOJIBKMMU KOHCTPYKTOPaMHM TIPOCT B TIPUMEHEHHU. B NeiicTBUTETIFHOCTH €ro MOXKHO
MHOTOKPATHO HCIONIb30BATh B KOMax TporpamMMbl. KaxIplii pa3, KOraa HY:KHO CO30aTh HOBBIA 00B-
eKT U TiepeliaTh eMy 3HaueHHMs TapaMeTPOB, Bbl BbI3bIBacTe MTapaMeTPH30BaHHBI KOHCTPYKTOp. Bor,
HarpuMep, Ko, B3IThI U3 MporpaMMbl Draw4, B KOTOPOM MCTIONB3YeTCsT OMUH U3 HECKOJIBKUX KOH-
CTPYKTOPOB Kjacca Pen:

Pen *poPen = new Pen(Color::Red);

ITpu 3TOM 17151 co3maBaemMoro o0bekTa Pen yxe Oyner orpeneiieH 1BeT. OmHaKO OMHOBPEMEHHO
MOXKHO 3a[aTh 1 TONIIHY OTOOpaKaeMO IMHUM, HaOpaB TaKOM KOZ;

Pen *poPen = new Pen{Cclor::Red, 5);

B nmaHHOM citydae Takke co3maeTcsl OObeKT Per, HO MPU 3TOM YK€ MCIOIB3YeTCsl APYTroil KOH-
CTPYKTOD.

Cosnmaetcsl Kimace € HECKOMbKMMM KOHCTPYKTOpaMM Takke JOBOJBHO mpocTto. Bce, yto Bam
HYXXHO ClieJIaTh, — 3TO OOBSIBUTH 3T HECKOJBKO KOHCTPYKTOPOB M 3aTeéM He 3a0bITh HaIlucaThb IS
Kaxmoro u3 HUX Komel. Huke, Hanmpumep, mpuBeneHa ofHa M3 Bepcuil kiacca DisplayQObject,
BKJTIOYAIOIIIETO B Ce0sl TBa KOHCTPYKTOpA:

__gc class DisplayObject

gublic:
void Add();
void Draw{Graphics *poG];
DisplayObject(});
//B cremyomer CTpOKe OOBLABIISETCS elle OOMH KOHCTPYKTOP
DisplayObject{Color *polInitalColor):
private:
ArraylList *m_palines;
Color *m_poInitalColor;

}i

/ /Orpenenenre KOHCTPYKTOopa
DisplayClbject::DisplayObject(}
{

m_palines = new ArrayList )/

//KOHCTPYKTOP, BH3LHBAEMEII, €CJM YKAB3HBASTCS LIBET
DisplayObject::DisplayCbject(Color *polnitalColor)
{

m _palines = new Arraylist ();

m—poInitalColor = poInitalColor;

}
ORET IToMHUTE, YTO KaXMpblii KOHCTPYKTOP JOJDKEH MMETh YHHKaNbHBIH HA0Op MapameTpoB.
Hamnpumep, xoTs1 npuBeIeHHbBIE HIKE KOHCTPYKTOPHI BBIIISIIAT TO-PAa3HOMY M MCIOJb-
3yIOT apryMEHThI C Pa3HbIMA MMEHAMM, KOJIMYECTBO apryMEHTOB M MX TUIT COBIIAAIOT.
D10 OyIeT BOCIPUHSITO KOMITMISITOPOM KaK CMHTAKCUYecKasl OIMOKa.

Window::Window(int Left, int Right);

Window: :Window{int Width, int Color);
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OTKpbITble U 3aKPbITblE KOHCTPYKTOPbI

- Xopollei MPaKTUKOM SIBIISIETCS CO3MaHNe OTKPBITHIX M 3aKPBITBIX KOHCTPYKTOPOB. OT-

KPBITbIE KOHCTPYKTOPBI MOIYT KCIIOJIBb30BAThCS IS CO3MAHUS HOBBIX OOBEKTOB, €CIIN
3TO CO3MaHNE WHMIMMPYETCS KOTaMK MPOrpaMMBbI, KOTOpbIe K TAHHOMY KJIacCy He OT-
HOCSITCS. 3aKpBITbIC KOHCTPYKTOPHI MCIIONBb3YIOTCS BHYIPH KJacca KAaK BCIIOMOTATElTb-
Hble pyHKImK. HamprMep, ecim co3maeTcsl CBSI3aHHBINA CITUCOK, COCTOSIIIMI 13 00BeK-
TOB JaHHOTO KJIACCa, MOXHO HCIIONb30BaTh 3aKPBIThIA KOHCTPYKTOP. (DTOT KOHCTPYK-
TOP MOXHO CIEJaTh 3aKPBITHIM, ITOCKOJIBKY OH OYIeT BBI3BIBATHCS TOJBKO (ByHKIMEH-
YWICHOM 3TOTO e KJTacca, OTBEYAIOIIel 3a CO3MaHue CITICKA.)

Saunermanue c1e008

HectpykTop — 310 (PyHKUMS-WIEH, aBTOMATUYECKA BBI3bIBAEMAsT B MOMEHT JIMKBMAAIMKA OOBEKTA.
OOBEKTBI MOTYT JIMKBUAMPOBATHECS TI0 pa3HbIM TpydrHaM. Harpumep 0ObeKT, co3naBaeMblii U UCTIONb-
3yeMblil KaKON-HUOYIb (DYHKIIMEH, YHUUTOXKAETCST TOrIa, KOraa 3Ta (PyHKUMS 3aKkaHdrBaeT padory. Mma
JKe OOBEKT, CO3IAHHBINA KOMAaHIOW New, MOXET ObITh BIOC/EACTBUM ynaieH kKomaHmon delete. M,
JIOTTYCTUM, TIpOTpaMMa 3aBepIliacT CBOIO paboOTy M BCe CO3MaHHBIE €10 OOBEKTHI TTOMICKAT Y AATeHHIO,

Komnunsarop BbI3bIBaET AECTPYKTOp aBTOMaTHUYeCKU. BaM BoBce He 00s13aTe/TbHO OECTIOKOUTHCS
0 TOM, YTOObI OH ObLT BbI3BaH, a TakKe Bbl HMKAK HE CMOXETe MepeaaTbh eMy 3HaUeHMs KaKMX-TO
napameTpoB. KOHCTPYKTOp MMEET TO Ke MMsl, UTO M KJIacC, Mepes KOTOPbIM CTOMT CUMBOJ THJIBIbI
(~). Kiacc MoxeT MMeTh TOJBKO OIMH JECTPYKTOP, M OH JOJDKEH ObITh OTKPHITHIM (public).

Bor Kak BBIITISIIAT KOOBI IECTPYKTOpA:

//Kinacc nast co3gaHusi CBA3aHHOTO CIUCKA

class LineCbjectContainer

(

public:
LineObject *poLine;
LineObjectContainer *poNext;
~LineObjectContainer (};

};

//0ecTpyKTop: OCBOOOXIeHMe IIaMaTV, 3aHMMaeMOM CIIMCKOM
LineObjectContainer::~LineObjectContainer ()
i
//I7Iss HATIAOHOCTM OToDpaxkaeTcs CTpOoKa Ha DKpaHe
Cout << "VoajeHue CBSI3AHHOT'O CIMCKa\II";

//YoaneHue JIVMHU
delete polLine;
//Ymanenue crenynmero BJIeMeHTa CIIMCKa
if (poNext)
delete poNext;

Korpa 06bexT 60bLue He HYXeH

o, . Ecm BB co3maete ympaisieMylo TNporpamMmy (MCTOnb3ysl BO3MOXHOCTH .NET), cpena

NET aBroMatrdecKn OCBOOOXKIAET BBIIEISIEMYIO MAMSITh WIM IO KpalHel Mepe IejiaeT
9TO TS TeX OOBEKTOB, 1T KOTOPhIX aKTMBU3MPOBAHA BO3MOXKHOCTL COOpKU Mycopa. [To-
stomy B .NET He 00s13aTe/IbHO BCEra COOCTBEHHOPYYHO CO3IaBaTh AECTPYKTOPHL. OmHAKO

uE¥h.
phihis
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MpA HANMCAaHUM HEYNPABNAEMLIX MPOTPAMM BO3MOXHOCTbH COOPKH Mycopa HCIUUTY:.
[IO3TOMY CO3JaHMe AECTPYRTOPOB CIAHOBHTCA HHIHEHHO HEOOXOAUMOI 3anayei.

IMockombKy y Kaxaoro kjacca ecTb CBOH NECTPYRTOP, KaXIbI M3 HUX B COCTOSTHUM CUN< T (vis-
TEIbHO OCBOOOINTH 1!AMHATL, BBIIEISAEMYIO JId €ro 0o0beKTOB. [lo3TOMy BaM He HVKHO B hoiiife
[POTpaMM st HabUpaTb KOIbl /L% OCBOOOXIEHUsI cpa3y Bceil BbIAEIEHHOW MaMsATH. MOXHO iu.i.:it.
9TO ISl KaXAOTro Kjacca OTAeJbHO M 'TOTJa, KOTJa 9TO HYXHO.

Ecmu BaM ceifyac KazkeTed. YTO HA caMOM JIeJle MOXHO OOOMTHUCH U 0e3 Llwrp\hrupon. ,id&l < w*--
HeMesl K Tporpamme Draws. Kﬂaccm LineOblectContainer, ArrayList ; ;
BKJTIOUAIOT B cebs (PyHKIK Delete /18 ounCTKU mamsatd. [Iporpamma Drawd np()\mns NEITHIEE
MyTb, YTOOBI B HYXKHOM IMOCIEI0BATEARHOCTH BbI3RdTh MPOLEAYPDI LiC 1t I BCeX OOBEKTOB, Kevluips I™
ObUIM CO3[aHBI B MPOLIECCE BBIMIOJIHEHUS 3TOM MporpaMMmbl. MCronb3oBaHUE AECTPYKTOPOB 3HHLiiL M
YIpoLIAeT JTOT fipoLiece. Bel MoXeTe MepenopyynTb UM BCIO BhIMOAHACMY Y QYHKUMAMU 135: j . ». o i
Ty, a caMu (pyHKMKM Delete oTOpocuTh 32 HeHamnoOHOCThIo. Bbosee Toro, mpu 3tom »npunmu TN A
npolieaypa o4yucTku mamstd. B mporpamme Draws dynkuma TireCijectfontainsr:iihol o e
HaIpuMep, BBIVIAAUT JOBOJIILHO BHYLHHTEILHO!

void LineObjectCortainer: : Deletal]

Line dbjectContainer *polur, poTemnp;

poCur = this;

whiie (polur)

{
paTemg - poCur;
/A GopoborIenie
de2lete poCur->pol
poCur = poCur_~>"uNe‘-1
/ FOCBOBCHE G naM;{TI/I,
//ans obbekTa
dziete pceToemp;

GEGH o obnekrd Linolbiga

[a—

Kak BBl noMHHTE. 9Ta QYHKUIUA " LI3LIBACTCA TOTHA, KOTOA MporpaMMa 3aBepliaeT pavoty. Hii-
ILIBACTCA OHA BHAvaJie JUlsl TIEPBOTO 3JIEMEHTa CBSI3aHHOTO CIIHCKA. a 3aTeM MOOYEPETHO (T ltliii-
cs K KaxknmoMy rmocienytomemy anemMeHTy. (Hy xopoio, Bbl. ckopee Bcero, 06 210M He namiiite. Ha
caMoM Jiesie, Korjaa Bbl MPOCMATPUBAIM 3TH KOIbI B IJ1aBe 7. TO HaBEepHSKA IYMaIM O HEM-T() CECN
WIN TIPOCTO CUMTATHN OBEYeK.)

C necTpyKTOpaMu Bce CTaHOBUTCSI HaMHOTO mpoime. Kot BBl Viansere o0neri, coovBell:-
BYKLIKH €My IECTPYKTOD BBI3BIBAETCS aRTOMATIMCCKN, a dyHKUMIO LinelnjectCon ol
Delete MoxHO mpeoOpa3oBaTh K 0ojiee COBEpLIEHHOMY BUAY:

//BecTpyRTCR: OCROSOEACHME L:aMsiy, EBpleleHEHOW D5d Chucxa
LineObjzctContainer: i LincObtectTontal

{

FATy HAaDNAAHCC™ T OTeEpaas T CURCRD Ha SERIHe
couT << "V@paleHme CBA3aHHOTO IMCEaN"

//YoaneHve JIUHUN
delete poline;
//YoaneHue CIHCIOYRILEI'D BIeMeHTa CIMUCKa
if {ooNext)
delete polexi;
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Or1or Kom odeHb TpocT. [lepBelii 00BeKkT cricka ArrayList ocBOOOXIAaeT 3aHMMaeMylo Iia-
MSITb U 3aTeM YyAalseT CIAeOylolIuil OOBEeKT CIMCKa, KOTOPbIA TakkKe SIBISIETCS OOBEKTOM Kiacca
LineOhiectContainer. CaenoBareibHO, TAKOM XK€ NECTPYKTOP BBI3BIBAECTCS U VIS 3TOTO O0b-
ekta. Uto oH nmenaer? OcBOOOXIAET 3aHUMAEMYyHO0 3TUM OOBEKTOM MaMsITh W YHAIsieT CIeMyIOLIniA
00bekT. U Tak nasnee, 1oka He OyIeT yaajieH IOCIeaHUI OObeKT CITICKA.

Kakum obpazom OyeT BbI3BaH JIECTPYKTOp A1 MepBoro oobekTa B crmcke ArrayList? Cue-
JIaeT 3TO AECTPYKTOp Kiacca ArrayList:

ArrayList::~ArrayList()

{
//Ynanenue CcBSI3aHHOTO CITMCKa
//Bce, 4TO HYyXHO cHaelaTh, — YIOaJlUTh TMEPBBIA 3JIEMEHT CITHCKa

delete m_poFirst;

—

A XaknM oOpa3oM OyzneT BbI3BaH 3TOT AecTpykrop? Crmcok ArrayList mcroms3yercss Kiac-
coM DisplayObject. [ToaToMy, Korma ymamstercss oObeKT kiacca DisplayObiect, COOTBETCT-
BYIOILIMIA €My JECTPYKTOp yaaasieT oObeKT Kiacca ArrayList:
DisplayObject::~DisplayChject ()

{

delete m palines;

Hy u Tenepb ocTanoch BBISICHUTb, KakKUM OOpa3oM OyIeT BbI3BaH IECTPYKTOP I OOBbEKTa
DisplayQbject. D10 cnemaeT cTpoka (pyHKIMM rmain, HabpaHHas B caMOM KOHIIE TIPOTPaMMBI;

delete poDisplay:

TTockonbKy IeCTpyKTOPhI paboTalOT UMEHHO TaK. KaK OIMMCAHO BbIIE, Bbl MOXKETe MMCaTh KOAbI
VI OYMCTKU TaMSITU HEOOJBIIMMM MOPLUSIMU OTIACIBbHO ISl KaKIOro co3daBacMoro Kiacca. Bam
HE HYKHO KIaTb, TTOKa ITporpaMMa 3aBeplIWT BCIO paboTy, W 3aTeM HaOupaTh KOMbI JIT OCBOOOX-
JIeHUs BCEil BBIIEICHHOM MAMATH. MbITAsSICh BCIIOMHUTD KAXKIbIA CO3MAHHBINA OOBEKT.

CMBICIT MCITOJTB30BaHMs IECTPYKTOPOB MOXKHO MOSICHUTH TPUMEPOM M3 OOBIYHOM KM3HU: €CITA
Bbl YEM-TO BOCIOJIB30BAJIMCh U YXKe 3a0bUIM 00 ¥ToM, HalpuMep MpoeXajv B TpamBae, IPOYUTaIN
KHUTY WIM BBIMWIM OaHKY TMBa, TO BAM HE HYXKHO TacKaThb 3a CO0OIl MPOKOMIIOCTMPOBAHHBIE Ouie-
Thl, CTApble KHUTU WU KAKUE-TO KECTSIHKU.

He 3abbiBaniTe Takxe 0cBOOOXOATb ANHAMUNYECKN
BblAENSEMYIO NaMSTb

Ecim PbI cosznaete oOBEKT WIM nepeMeniiylo JMHaAMUYECKH, T.€. UCIOJIb3yeTe VISl 3TOr0 KIToye-
BOE CJIOBO NEW, BBl TakKe JNOJDKHBI YIAIWTh WX, KOrma MOTpeOHOCTh B HUMX ornaner. [Ipearorno-
KM, HATPHMCP, 4TO Bbl CO3[aeTe Kjacc ISl XpaHeHus1 UHGbopMaluu, TpencTapismolieil dhorto-
CHUMKH, U MPU BbIICJICHUU MaMSITH 111 OOBEKTOB 3TOrO KJjlacca MCIOJb3yeTe KOMaHay new. YToObl
OCBOOOIUTH 3Ty IaMsITh, HY:XKHO OyrneT MpuUMeHUTh KomaHoy delete. B mporuBHOM citydae ee
HeJb3sl OyleT UCMOJb30BaTh AJIs1 XpaHeHus1 apyroii nHgopMauuu. (Eciu Bbl MpOCTO ynaiuTe yKasa-
TeJIb Ha 3TOT (PparMeHT TMaMsITH, OH OCTAHETCS 3aIsIThIM CTapbIMU JaHHBIMU, CO3IaBasi TAKUM 00pa-
30M 3GeKT "yTeuKu namsTu'.)

W nipeamnosioxkum, 4To y Bac eCTh KJIacc, BKIIIOYAIOIIMI B ce0si CBSI3aHHBIM CITMCOK, COCTOSIIIIMIA
U3 Habopa BOCIIPOM3BOAMMBIX MY3bIKAJIbHBIX 3alMCeil. Yaaisia oOBbEeKT 3TOro Kiacca Bbl JODKHBI
TaKke OCBOOOMUTH MaMsITh, KOTOpasl BBINEJSIETCS] IS XpaHEHUs1 dToro crucka. MHbMU cioBamu,
HY>KHO T103a00TUTBCSI O TOM. UTOOBI ObUT BbI3BaH AECTPYKTOP 3TOTO CBSI3AHHOTO CITHMCKA.

Jlyanmiz crioco6 peam3aly TaKoTo AeCTPYKTOpa — BKITIOYEHUE B HETO KOMAHIbI. YIAIIIONMEH
CJIEMYIOIII 2JIEMEHT CBSI3aHHOIO CITMCKa. TakuM 00pa3oM, CTOMT BaM TOJIBKO YIAITUTh TIEPBBIA
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9JIEMEHT CITMCKA, BCE OCTaJbHbIE DIEMEHTHI OyIeT yaaleHbl aBTOMaThyeckd. [lonHas aHamorus c
3 deKTOM TOMIHO.

He 3a0bIBaiiTe TakKe, YTO MPU HAIMMCAHWK YIIPABISIEMBIX MPOrpaMM BaM OOBIYHO He TPUIETCS
C/IMIIKOM OECITOKOUTBCSI O TAKMX BeillaX. TOCKOJIbKY BO3MOXHOCTh COOpPKM Mycopa clejaeT BCIO
IPSI3HYIO PabOTy aBTOMATHYECKH.

lfuaccet tftti/fnftu kaaccoe

Ilo mepe TprOOpeTeHMST OIbITA CO3MAHMS OOBEKTHO-OPMEHTUPOBAHHBIX IIPOrpaMM BbI HEW3-
0eXHO MpHUIETe K BBIBOMY, YTO OYE€Hb YIOOHO CO3laBaTh KJIACChI, COIEpKallue B cede Ipyrue Kiac-
cbl. Hanpumep, BHYTpM Kitacca Cemb S BIIOJIHE JIOTMYHBIM OBUIO OBbI MCHO/IB30BaHME Kiacca 2KeHa
(wm Tema).

Ilpn co3manmm 3K3eMIUIsIpa Kjlacca IepBbIM AEIOM BBIACISICTCS MAaMSITh UIT BCEX €r0 WICHOB
JIaHHBIX. Ec BHYTpM Kitlacca eCTh WieHbI JaHHBIX, KOTOpPbIE CaMU SIBIISTIOTCSL KlaccaMu (Harpumep,
TaKOM 4ieH JaHHbBIX, KaK Tela), A1si HUX BbI3bIBAIOTCS KOHCTPYKTOPHI.

TakuM o0pa3oM, eciu KIacC COAEPKUT B ceOe Opyrve KiIacChl, IEPBbIMM BBI3BIBAIOTCS KOHCT-
PYKTOPEHI ISl 3TUX KJIACCOB, TTOCKOJIBKY OHU JOJDKHBI OBITh CO3IaHBI O TOTO, Kak OyleT CO3IaH OC-
HOBHOM KJ1acc.

Korma sx3eMIisip Kimacca YHUITOXAETCSI, BBI3BIBACTCSI JECTPYKTOP. 3aTeM BBI3BIBAIOTCS JIECT-
DPYKTOpBI TSI BCEX WIEHOB JaHHbBIX, KOTOpbIe caMU SIBISIIOTCSl KiiaccaMu. Hampumep, Korpa yaamsi-
eTcsI 0OBEKT Kilacca Ceme A, BBI3BIBACTCS COOTBETCTBYIOIIMIA €My JECTPYKTOp, a ITOC/IE Herc BbI3BI-
BaeTcs AeCTPYKTOp, YHUUTOXaromil kiace Terna.

Bo3moxxHo, Bam OymeT Jierde 3TO IMOHSTh, €CM BhI IIPOCMOTPUTE KO, MPUBEACHHBINA HIDKE. B
3TOil mporpaMme cosfaercs kiacc foo, KOTOpbIii comepXUT B cebe Apyroit kiacc — bar. Ecim Bbl
3arycTuTe MPOorpaMMy, TO YBUAWTE, YTO BHAyalle BBI3BIBACTCS KOHCTPYKTOP Kilacca bar, a 3arem
KOHCTpyKTOp Kiacca foo. Korma mporpamma 3akaHuMBaeT paOOTy, BHa4alie BbI3BIBACTCS IECTPYK-
TOp Kiacca foo U TOJIBKO TIOTOM JECTPYKTOp Kiiacca bar:

//ConstructorbDestructor
//IlporpaMmMa OeMOHCTPUpPYET MOPSAOK, B KOTOPOM BHI3BIBAIOTCS

//KOHCTPYKTOPBI U JECTPYKTOPHI
#includ= "stdafx.h"
$using <mscorlib.dli>

using namespace System;
//IlpocToil Kjacc, COCTOSIIMI M3 KOHCTPYKTOpa M AeCTPYKTopa
class bar
{
public:
bar();:
~bar{);

1

//IlyCThb BCe 3HalT, YTO COo3IaeTcsi OOBLeKT Kjacca bar
bar::bar(}

{

}

Console: :Writeline (S"CoagaeTca O0BEKT Kijacca bar™):
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//IlycTh BCe 3HaT, YTO OOBEKT KJjlacCa bar yHWHETOXaeTCs
~bar::bar{)

{
}

Console : :Writeline (8"00wexT KJlaCCa bar yHUITORKAETCS")

//foo — @10 Kijlacc, BHYTPU KOTOPOTO COOEPXUTCS OPYTOM Kiacc,
//B IOaHHOM Cilydae — bar. Ipu Co3maHuM ¥ yIalleHun oObbeKTa
//kmacca foo Takxe BHBBBATCS COOTBETCTBYyWIME eMy KOHCTPYKTOP
//Vl OecTpyKTOp

class foo

{

public:
bar oTemp;
foo();
~foo();

bi

//flycTs BeCchb MMP 3HaeT, 4YTO poxIaeTcs oObbeKT kiacca foo
foo::fool)
‘l.

Console: :Writeline(S"Cozpgaercn oOBeKT Kjlacca foo") ;

b

//TlycTh Bech MMpP 3HaeT, 4YTO OOBeKT kjacca foo yHUYTOXaeTCs
~foo::foc()
{

Console::WriteLine({S"0O6rexr Kacca foo yewuroxaerca®);
i

//2T0 GyHKIIMS Talin, KOTOpas BCEro JIMmb Cco3daeT OOBLeKT Kilacca
//foo, KoTOpOMy IpucCBamBaeTcs mMsa oTemp. oy 2TOM aBTOMaTUYECKU
//BHIBHBAKTCSA KOHCTPYKTOPH. KOoTrma IporpaMMa 3aBepmaeT CBOWL
//paboTy, obbekT oTemp aBTOMATUYECKM YHUUYTOXKASTCS UM BH MOXETe
//BUIETL, B KAKOM IIOPSIKEe BHBHBATCS O&CTLYKTORL
#ifdef UNICODE
int wmain(void)
felse
int main{veid)
#endif

foo oTemp;

return 0;

}

Unenne rogotodsenriino-opuenmupobannstx
nprozhadis

Bor yXK€ 3aMCTUJIN, 4YTO 06’133KTHO—OpI/ICHTI/IpOBaHHbIS nporpaMmMbl MOTYT COCTOATbL M3 MHOXKECT-
Ba kJiaccoB. Kaxaplil kjacc MOJKeH OBITh OOBSIBICH IS TOTO, YTOOBI COOOIIUTH KOMITUJIATOPY, U3
4Yero OoH 6y£l€T COCTOATb, W 3aTEM JOJI>KHBI OBITh Oonpe€acjacHbl BCE €TI0 beHKLlI/II/I—‘{IIeHbI. KOZ[bI, KO-
TOPbIMHU KJIacC 06’I>HBJ'[H€TCH, OOBIYHO JIJAKOHWYHBI U HE 3aHUMAIOT MHOTO MeCTa, HO BOT onpenene-
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HUe (YHKIMII-YJIEHOB MOXET PAcTSIHYThCsA He Ha OfHY CTpaHully. [TOoCKOJIbKY BaM MPUIECTCS YMTaTh
KOIbl (PyHKIIMII-4JIEHOB, YTOOBI TOYHO TOHATH, YTO OHHU JEJAlOT, M3ydeHUe PaboThI Kjlacca MOXET
noTpeboBaTh MEPEXoa0B OT OJHOrO (hparMeHTa KOAOB K JIpYyroMy, HaOpaHHOMY COBEpPIIEHHO B JpY-
roil yacTu ¢aiina.

IMpuBenemM HeCKONbKO COBETOB, KOTOPbIE CMOTYT OOJErYUTh MPOLIECC U3YYeHUsT paboThl Kilacca.

v HaunuTe YTeHHe KOAOB ¢ (PYHKIMH Main, 4To0bl yBUIAETH, YTO OHA Aeaaer. Hauu-
HaiiTe U3y4eHUe MPOrpaMMbl C KJIACCOB BEPXHETO YPOBHS U MX (PYHKUMI-UIEHOB, 3aTeM
CIycKalTech K Kjaccam 0osiee HM3KOTO YPOBHS [UIS O3HAKOMIICHHS C 0oJiee NETalbHON
uHbopMaIuei.

<

Ecim daiin coaep:KuT HeCKONIbKO KAa¢C0B, MPOCMOTPUTE BHAYAJE KOAbI, KOTOPbI-
MH 3TH KJIacChl 00bABIAOTCA. YuTaiiTe Bce KOMMEHTapUU, OCTaBJIsIeMbIe IPOrpaMMU-

CTaMH, KOTOpbIE 3Ty MPOrpaMmMmy co3[aBajiu, YTOObl UMETh MpeacTaBieHue, Kakoi Kiacc
IUIT 4ero HyXeH. 3ateM Oersio MpOCMOTPWTE, KaKue 3alaul BBITOJHSIOT Pa3iIuyHbIe
OYHKIMU-YICHBI Y WICHBI JaHHBIX.

St ot MM g ——

ey —(i OQ‘

AN

IIpoBepbTe, CKOILKO KOHCTPYKTOPOB CO3JIaHO /IS KaXKI0ro U3 KiaaccoB. HaBepHoe,
Bbl MOIVIM BUJIETh, KAK HEKOTOPbIE KOHCTPYKTOPBI UCIOJB3YIOTCSI (DYHKIMEH main.

-~

OcTaBbTe paccMOTpPeHHE 3aKPBITBIX M 3AINUIIEHHbIX (DYHKUIHUii-YJIECHOB U YJIEHOB
JIAHHBIX HA MOTOM.

<

IIpu u3yyeHnu HeympapJisieMbIX NMPOrpaMM BaM, BO3MOXKHO, NPHIETCA 00PATHTHCA K
3aroJIOBOYHOMY (paiiry, 4ToObI HAWTH KOIBI 00bSIBJIEHHS KJaccoB. BHauase rmocMor-
puTe, MOAKIIOYAeT I MCXOOHBIN (haill K cebe Kakue-MOO 3arolloBoYHbIe (aiibl. (DTy
OTEpaLMIO BBITIOMHSIOT cTPOKH, KOTOpble HAUMHAIOTCS C KIIIOYEBOTO ciioBa #include.)
Hexotopbie kiacchl MOTYT OOBSIBIISITECSI B ONHOM M3 3ar0JIOBOYHBIX (HAiIoB.

v" OOBIYHO KJIACC CAMOI0 BE€PXHEro YPOBHS OOBABISIETCA NOCJEAHUM, NMO3TOMY JIyd-
e HAYMHATDh YATATh KoAbl ¢ KoHma. Haunute ¢ ¢pynkuuy main. Jlanee mogHumaii-
Techk BBEpX, UTOOBI Haliru oObsiBaeHue Kiacca. (IIpomycTute KoAbl, KOTOPHIMU OIpee-
nstoTcsl PyHKUMU-YJIeHbl 9TOro Kiacca.) [IpocMoTtpute 310 00bsiBACHME. 3aTe€M TMOAHU-
MaiiTech BBEpX, UTOObI HaWTU OOBSIBIEHWE Clemylolero kiacca. BooOine, ecim y Bac
BO3HMKAIOT C YEM-TO TPYIHOCTH, TOMNPOOYITE clenaTh 3TO 33a10M Hamepea. Bo3MoxHo,
3T0 He PelIUT MpobJeMy, HO Mo KpaiiHeil Mepe Bbl pa3BeceauTe cedsl U CBOMX KOJLIET.

i o] T T
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[esa 19

HacnepoBaHue

B awoli cnaee...

Yto Takoe HacledoBaHHE KOIOB
ITpou3BGAHBIE KITacchl
HacnenoBaHue 3aKpbITHIX W 3alMIIEHHBIX YWICHOB

Yro Takoe BUpTyalbHbIE (YHKIIUHN

vV ¥ V V oy

AGCTpakTHbIe GA30BBIC KJIacChl

s

F

J ipn 00BIYHOM CIocobe MPOrpaMMUMPOBAHUSI HANMCAHWE IMPOrpaMM MOXET 3aTSTMBATbCS Ha

JUuTeNbHOe BpeMsi. Hampumep, eciam Bbl cosmaere fIPOUEIYPY. TO HE MOXETe MCIOIb30-
BaTh €€ B JAJbHEUIIEM, ITOCKOJIBbKY HOBas IPOLEAypa HOJIKHA YEM-TO CJIErKa OTJIMYaThCs OT 3TOM.
Wnu, nomycTum, Bl CO3[A€Te NPOLENYPY, KOTOpas OTJIMYHO paboTaeT B KAKMX-TO CHTYAUHAX. HO
ecTh M JpYyrue ciydad, KOrha 3Ta NpeLeaypa JoDKHa paboTaTh HECKOJNbKO nMHade. Kak oObIYHO BBI-
XOIST U3 TaKOTO MojoxeHus? KomupyoT Koiabl cO30aHHON MPOLEAyphl, BCTABISIOT UX B HOBOE Me-
CTO, PelaKTUPYIOT M 3aTeM INPUCBAMBAIOT 3TOM Mpolieaype HOBoe MMs. TakuM oGpa3oM, Bbl Kak Obl
MOBTOPHO UCITOJIb3yeTe HAIMCAHHbIE KOIbI, OMHAKO AaHHBIA METOA He JIMIIeH HemoctaTkoB. Komu-
pys ¥ BCTaB/isisi KOMBI, Bbl HE TOJIbKO pa3jiyBaeTe pa3Mepbl IPOTpaMMBbI, HO U CIIOCOOCTBYeTe pas-
MHOXEHUIO OLIMOOK, Bedb €CJU OIIMOKa colepxkajiach B CKOMUPOBAHHOM KOJE, OHa MHOTOKPAaTHO
MPOSIBUTCSI BO BCEX YACTSIX MPOrpaMMBbl, Kyaa 3TOT KOJA OydeT BCTaBJIEH.

OOBEKTHO-OPUEHTUPOBAHHOE TPOTPAMMUPOBAHKME IMO3BOJISIET M30eXaTh MOMOOHBIX IPOOGJIEM.
Bbl MoXeTe TpOCTO B3ATh CYIIECTBYIOLIUI (DparMeHT KOIOB, HAclelAOBaTh €r0 U BHECTH Bce HEOO0-
XOoIMMble MoaubuKanun. Y HUKaKoro KOMHPOBAHWA ~— BBl IIPOCTO IOBTOPHO MCITONB3YETE TO, UTO
yXe co3IaHO M paboTaeT. DTa BO3MOXHOCTb HAa3bIBAETCSI HACACO08AHUEM KO0OOE.

Uio npoucxoguii npu nacregobanuukogol

Bo3MOXHOCTb HacjieqoBaHUsI CTAHOBUTCSI OCOOCHHO ITOJIE3HON TMPU TMOCTPOEHUU OOBEKTOB.
[MpeanonoxuMm, Hampumep, Y4TO y Bac €CTb KJacc, MpeacTaBisSIONIMi MHGOpMAIMI0 O YeloBeKe.
DTOT KJIaCC MOXHO HacjeI0BaTh, YTOObI CO3[aTh HOBBIN Kjacc, MPEACTABISIONINI TOJUTUKA. 3aTeM
CO3MaHHBIN KJIACC MOXHO CHOBAa HACjIeqoBaTh, YTOOBI IMOJYYUTh HOBBIA KJacc, MpencTaBISIOIINi
YECTHOTO MOJUTUKA. (XOpoIllo, MOTPeOHOCTh B MOCJIEIHEM Kjacce y Bac BpsiA JIM KOraa-HUOYIb
MOSIBUTCSI, HO B JJAHHOM cJIydyae Mbl MPOCTO paccMaTpuBaeM OOIIyIo uaei0.) Bce HOBble OOBEKTHI,
CO3MaHHbIE TaKMM 00pa3oM, MOTYT HacjeIoBaThb CBOMCTBA TeX OOBEKTOB, M3 KOTOPBIX OHU OBLIU
MOJTy4eHbI, & TAKXKE MOTYT UMETh MOIUGMUIIMPOBAHHBIE WIK JOOaBIeHHBIE BO3MOXHOCTH.

Kpome Toro, eciu Bbl OOHApyXuTe U MCIIpaBUTE OIIMOKY B 0a30BOM KJacce, 3Ta XKe OLIMOKa aB-
TOMaTU4YeckKu OyldeT McrpaBjieHa W [UId BCeX MPOU3BOAHBIX KJIAacCcOB. [IpyruMu ciloBaMM, €CJIM Bbl
YBUAMTE, YTO B KJlacce, MPeACTaBJIsIOIIEeM MOJTUTUKA, 3acesia Kakasi-To ollMOKa, UCIpaBbTe ee, U OHa
aBTOMaTUYeCKM OyIeT TakXe MCIpaBjieHa B Kjacce, MPEACTaBISIONEM YECTHOTO TMOJUTHKA.

YToOBI BOCITOTB30BAThCS BO3MOXHOCTBHIO HACAEAOBAHUA, TIpU OOBSIBIIEHUM HOBOTO KJacca Iocie
ero MMeHM HabepuTe NBOeTOUME (1) M 3aTeM YKaXuUTe Ha3BaHWe Kjacca, KOIbl KOTOPOro OymyT Ha-
CJIeIOBATBCSI.
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CoEn UreespnoImBiKiiace @ BazopuiKaacce

Bee dhviisisoe-wiensl 6a30Boro Kimacca (OH TakKe Has3bIBAGTCSl OOMMEAaCKIA) CTAHOBSITCS
din KLU M - TCHAME TPOM3BOIHOTO Kilacca (KOTOPBIM Ha3blRacTes Takxke dovepnum). To ke camoe

Hh
1% UM YJIEHOB JaHHBIX. Takum OGPEHOM. BaM HC HY>XKHO 3aHOBO H3.6I/Ip3.TI> s HUX Koael. Ecnu
2THTC J00aBUTh B HOBBIM KJIACC KAKME-TO "3 ISMEHTLI. NEpEeYUCINTE UX IPpU €To OOBSIBJICHUU.
fae SNCVTTHOUTEL BCEX n06aBJIeHHBIX 2JIEMEHTOB 6yZ[CT OTJIMYATh HOBBIM KjlacCc OT 6a30BOTrO.

Hove, Hanpimep., 0OBsIBIICHUE Knacca, npeacTanIAoiiero noamruka:

HIVE

=OOsmadns ) ;

. B . e TN .
r.l'.'[J;.LC};L‘I]'/-' LA

[RRRSELY! KJIacce11pe I TeR1E€H | OCHOBHBIE XapaKTEPUCTUKH, TPUCYLLIME KaKIOMY ToUTUKY. Knace,
% 0T oM MUGOUYEecKoro HeCTHOTO TTOJIUTUKA, MOXET ObITh CO34aH MPUOJIU3UTEIBHO TaK:

1ilosmK 0 public IMonutuk

LA Poeoournllpasny ()

{lOCEOTLRY 9TOT KiIace SBJISIETCS MPOM3BOAHBIM OT Kjacca [loauTuk, mpouenypsl [agaTs=O—
“lvei4 M PN AaTh e S TV SIBISIOTCS €r0 COCTaBHOM yacThio. Ho B momosiHEeHME K 3TOMY OH CO-

sepae o HiBeede rakkeMeron I 0BOLKTE L pa By, Hudyero cioxHoro, He Tak in?

T:34€M penaTb TO, YTO YXXe CAEeNaHo?

*7KHD MPUTIOKUTD HEKOTOPbIE YCUNVSL 1 MPOSIBUTL HACTOMYMBOCTD, YTOBLI HAY4MTLECS M3BMEKaTb BCE BbIrOAbl W3

i+ 3MGKHOCTA MOBTOPHOO MCMONb30BaHMS KOAOB. Kak yxe ynoMUHanoch B NpeablayLuen rnase, 4em 60sbLue Bbl

EOTTEMMBDYETE, TeM NpodeccroHaribHee Bbl 3TO AenaeTe. Hibke NpuBedeHO HECKOMbKO OBLLMX pekoMeHpa-

4 KOTOPbIE CNEMyeT MOMHUTL MPK PadpaBoTke OBGLAKTHO-OPUEHTHPOBAHHLIX NPOrPaMM.

' Jlymaiite ¢ TOM, Kakuie HOBble KITacCbl MOXKHO CO34aTh Ha Gase yxe umetomxes. Harpuvep, ecm y
730 eCTb 6a30BbIfi KINACC, NPEOCTABMSIOLMIA OCHOBHYIO MHGbOPMALMIO O COTPYOHUKAX, MOXHO CO3[aTh Ha
€ro OCHOBe HOBbI Knacc, A00aBMB K HEMY JaHHble O Bbiryiatax 3apaboTHOM Mnatbl, Y NOY4UTL TakUM 06-
23206 0ObEKT, NPEeACTABNSIOWMIA MATEXHYIO BEAOMOCTb.

MocmoTpuTe, rae ewe MoXeT ObiTb UCMOMNb30BaH UMeloLMIACS Habop AaHHbIX. Hanpumep, nocra-

24*TeCh BbIOEMNTb B OOMH KITAaCC HEKOTOpble OOLUvE CBOMCTBA WM XapakTepucTuku. Knacc, nonyyeHHbId

AyTER HACNeooBaHMs AAHHOrO Kacca, BCeraa MOXHO Oyaer moavduumpoBaTth, NPMCMOCOOUB ero K Ka-
11-TO KOHKPETHOM CUTyauum.

YuATmBaiATE cBOM Oyaywme noTpeGHOCTU. BO3SMOXHO, He JiMWwHUM ByoeT COXpaHuTb HEKOTopble

C150HE K1accebl, YToObl B Aa/bHEMLLEM HACNEAO0BaTb WX AN CO3AaHMS HOBbIX KI1ACCOB.

CwiTpiTe, Kak aHanormyHbie 3a4a4ym peLualoTcs ApyruMmn nNnporpaMMucTaMmm.

e HUTE, YTO HyXEH GOMbLLOM NPaKTUYECKMii OMbIT, YTOObl HAYYUTBLCA CO3AAaBaThb KaueCTBEHHbIE

n{beKTHO-OPMEHTUPOBAHHBIE nporpaMMbl. ECIM 4TO-TO He MOJy4aeTcs, MHOMOE MPUXOAMTCS nepeae-

nLiRRTh 3@HOBO; MPW 3TOM, Pa3ymeeTcsi, BO3HMKAET macca owmbok. OgHako He oropyaritecb— BCe 3TO

WNTLTCR YacTblo 06pa3oBaTENLHONO NPoLEecca.

YacTblil. 9kckypCcBOO6bLEKTHO-0PUEHTUPOBAHHOENPOrPaMMUPOBaHY



oehEl Bbl He OrpaHMuYMBAeTeECh BO3MOXXHOCTBIO HAC/IENOBATh TOJBKO KIACCHI, HAIMCAHHBIC
cobcTBeHHOpYYHO. C TeM 3Ke YCITeXOM MOXKHO HacJieIoBaTh JIIoObIe BcTpoeHHbIe .NET-
Ki1accel. HarpuMep, Bbl MoxkeTe HabpaTh KOJI. MOIOOHBII 3TOMY:
class MyPen : public Pen

{
b

HacnepoBaHue OTKpPbITbIX, 3aKPbITbIX U 3aLLMLLLEHHbIX 3/IEMEHTOB

PaHo win no3nHO BaM TipueTcss 0OpaTUTh BHUMAaHUE Ha Te Pa3iinyusi, KOTOPble BOZHUKAIOT MPU
Hac/IeI0BAaHUM WIEHOB KJIACCOB C Pa3HBIMU YPOBHSIMU AOCTymMa. BOT mpaBuiia, peryiupyolye 3ToT
Tpoiiecc.

¥ OTKpHITBIE 37eMeHTHI (public) 6a30Boro Kimacca JOCTYIIHBI I UCTIONB30BAaHMA KaK B
Tpefesiax MPOM3BOIHOIO Kilacca, TaK M 3a €ro IpeieiaMu.

¥' 3aKkpbIThle 2/IeMeHTHI (private) 6a30BOro Kiacca HEBUIMMBI ISl BCE OCTAIBLHOM Ipo-
rpaMMBbl (B TOM YMC/Ie U I POM3BOIHOIO Kiacca),

el b EAIETR  ——

¥ BaiMiieHHble daeMeHThl (protected) 6a30BOro Kiacca JOCTYITHBI IIsl TPOM3BOIHOTO
KJ1acca, HO HEBUIMMBI IS BCE OCTAIbHOU ITPOrpaMMBl.

s

(B meiictButenbHOCTH B s13bIKe C++ €CTh €llle HECKOJILKO JIOTOHUTENBHBIX MPaBWJI, KOTOPBIE
KacaroTCsl HaCJIeZIOBAHUST OTKPBITHIX, 3aKPBITBIX M 3allIMIIEHHBIX WICHOB Kiacca. O HUX pedb WET B
paznerte "3alInIIeHHOe M 3aKPhITOe HACJIeIOBaHMe " HIDKE B 9TOM IVIaBe.)

Meperpyska GyHKUMA-YIEHOB

IMpy1 HEOOXOIMMOCTM MOXHO M3MEHUTbH TOBEICHUE 3JIEMEHTOB, KOTOPbIe ObLIM HACJECIOBAHBI.
YT0o0BI cnenarh 3TO, 3aHOBO OOBSIBUTE I MPOU3BOMHOIO Kiacca (yHKIMU-YIEHbI, paboTa KOTO-
PBIX JOJDKHA OTIMYATBCS OT pabOThl TeX e (hyHKUMI-WwIeHOB 0a30Boro Kiacca. [Ipu stoM camu
“MeHa (yHKIMIA-YJIEHOB HE MEHSIOTCs. DTa BO3MOXHOCTb HasbIBaeTcsl neperpy3koit {overriding) n
SIBJISIETCS] OMTHUM M3 CaMbIX MOILIHBIX Y YaCTO MCITOJIb3YyeMbIX CPENCTB si3bika C++.

[TpenmnosnoxuM, HarpyuMep, 4TO Y Bac €CTh KJIacc, MpeacTasistommii ¢purypsl. OH MOXKET BbIIJIS-
IIETh TIPUOJIM3UTESTHHO TaK:

gc class ShapeObject

{ .
public:

void Draw{Graphics *poG);

void PrintStats():
private:

int r.UseCount;
I _

Ecnu Tenepb BbI XOTUTE CO3[aTh OTHENBHBIN KJIACC, TPEACTABISIONIMN JIMHUM, MOXEeTe Hacie-
IoBaTh ero w3 kimacca ShapeObject, M3MEHMB MOPSIIOK NEWCTBUM, BBIMOJHSIEMBIX (DyHKIIUEH
Draw (BOCMOJIb30BaBIINCh BO3MOXKHOCTBIO TIEPETPY3KH):

gc cleéss LineCbject : public ShapeCbject
{
public:

void Draw({Graphics *poG);

—
-
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CoznaHHblid TakuM obpasoM Kiaacc LineObject OyaeT MMeTh Te e CBOMCTBAa M XapaKTepu-
CTUKM, 4YTO U Kiacc ShapeObject, 3a uckmodyeHuem ¢pyHkuuu Draw, paboTta KOTOpoii OyaeT oT-
JIMJaThesl OT padoThl (yHKIMKM Draw Kiacca ShapeObject.

Popurenbckue cBa3u

Ecii BbI BOCIOJIB30BAIMCh BO3MOXHOCTBIO TIEPErpy3Kd UM M3MEHWIM paboTy HacjeIO0BaHHBIX
(byHKIIMIT-9IEHOB, TO MHOTAA BCE K& MOXKET BO3HMKAThb HEOOXOMMMOCTH JIOCTYIa K COOTBETCTBYIO-
MM (yHKLMSIM-4ieHaM 0a3oBoro kiacca. (Kak getw mHorma HyxXKJaroTcsl B MOMOIIM pOAUTEseit,
TaK M TIPOM3BOIHBIC KJIACChl OOpalaloTcsl K 0A30BBIM C TeM, YTOOBI MOMYYMTh NOTIOTHUTEIbHBIC
BO3MOXHOCTU. MoOXeT ObITb, MMEHHO TO3TOMY 0a30Bble KJIAaCChl MHOINA Ha3bIBAIOT POOUTEIILCKU-
mu.) Crenarb 310 HecstoxkHO. IIpocto Habepute Mt 6a30BOro Kiiacca, 3aTeM OBa IBOeTOUM (¢ @) U
Ha3BaHUe HY>KHOU (DyHKIIWU.

IIpenmonoxuM, Hampumep, uto (pyHkmmu Draw xmacca LineObject HeoOXomuMoO BbI3BAaTh
dyuximo Draw kiacca ShapeObiect. BoT Kak 310 Aenaercs:

void LineObject::Draw(Graphics *poG}
{
//Bb13oB dyHkuuu Draw 6a3zoBoro kKiacca
ShapeCbiect::Draw({poG);
//Co3naHue mnepa JJasi pUCOBaHWUS
Pen *poPen = new Pen(Color::Red):
//PucoBaHue JUHUU
poG->Drawline (poPen, m nXFrom, m nYFrom, m nXTo, m nYTo);

OT0 mojie3Hasi BO3MOKHOCTb, MOCKOJbKY €CJI BaM HEO0XOIMMO MOJYYHUTh (PYHKIMOHAJBLHOCTD,
KOTOpasi uMeeTcs y 5a30BOro Kjiacca, BaM He HYXKHO KONMPOBATH €ro KOIbl M BCTABIAITb UX B IPO-
W3BO/HBII Ki1acc. BMecTo 3T0ro MOXKHO MPOCTO BbI3BATH HYXKHYIO (DYHKIMIO POAMTEBCKOTO Kiacca
U 3aT€M HanmucCaTtb AONOJIHUTE/IbHbIC KOIbl JIS1 BbINNOJITHCHUA ocTaBIIeics paﬁOTbl.

A Tenepb HEMHOIro NPaKkTUKN

31ech NpuBeeH KOJ HEOOJBINON NMPOrpamMMbl, HA NMpUMepPe KOTOPOro Bbl MOXKETE YBHIETb, KAK
MPOMCXOUT HACJIEIOBAHHE M Meperpy3ka KonoB. B mporpamme ecTb JBa Kiacca: 0a30Bblii, BbINOJ-
HAIOIMIA OHY padoTy, M NMPOU3BOAHBIA, PAdOTAIONIMII HECKOJIbKO MHaYe. Kpome Toro, BbI Moxkere
YBHIETb, KAK (DYHKIMSI MPOM3BOJHOTO KJIACCA BbI3bIBAET (DYHKIMIO 0a30BOro Kjiacca.

//HacnenoBaHue

#include "stdafx.h"
#using <mscorlib.dll>
using namespace System;

//bazoBblit kynacc. B HeM comepkutcss uHbopMalus O LieHe U (QYHKIUS,

//oTobOpakaroiiasi 3HauyeHMEe LIeHbl Ha BSKpaHe
class Base
{
public:
int nPrice;

Vs void Printie (};

222 Yacmo ///. IKCKypc 6 006€eKmHO-0pUeHMUPOBAHHOE NPOSPAMMUDPOBAHUE



//PYHELUS 6a30BOTO KJacca, oTobpaxawlad IeHy Ha >PKpaHe
void Base::PrintMe ()
{

Console::WriteLine(S"Base{O}U',nPrice.ToString(});

/ /TIpOU3BOOHENT KJIACC, B KOTOpPOM OVHKIMS PrintMe OymeT
//orpeneryieHa II0-CBOEMY

class Derived : public Base

{

public:

~ void PrintMe({}:

1

//OYHKIIMS TIPOM3BOMOHOTO KJjlacCa, KOTOopasl BHBHBaeT QyHKIIMIO
//6a30BOIr0o Kiacca
void Derived::FrintMe()
{
Conscle::Writeline(S"Derived");
//BBI3OB OyHKIMM 0a30BOTO Kjacca
Base::PrintMe (),

//ORymaHme, II0oKa II0Jb30BaTellbh HEe OCTAaHOBUT BHIIOIHEHME
/ /TIDOTPAMMEL
void Har.gOut ()
{
Ceonscle::Writeline(L"HaxmTe Enter, 49ToOOH 3aBEpPINTH
BEIIIOJTHEHME TTPOTPAaMMH" ) ;
Conscle::Readline(}:

//C 2TOM CTPOKM HAUYMHAETCSI BBITOJHEHME IIPOTPAMMEL
#ifdef UNICODE
int wmain(veid)
#else
int main{void}
#endif
{
Base oBaseClass;
Derived oDerivedClass;

oBaseClass.nPrice = 1;
oDerivedClass.nPrice = 7;

Conscle:::Writeline (5"Brzo3 QyHKIMM 6a30BOTO Kjacca") ;
cBaseClass.PrintMe();

Conscle::Writeline (S Bu2oB QYHKIIMMU TIPOM3BOMOHOTO Ekjacca'™);
oDerivedClass.PrintMe () ;

HangCut () ;

return 0;
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K:>x npouecc HacnemoBaHua oTobpaxaeTcs Ha KOHCTPYKTOpax
N OEeCTPyKTopax

!in sepe HamucaHus Gosee CJIOXHBIX MPOrpaMM Bbl HaYHETE CO31aBaThb KJIACCHI, KOTOPbIE MMe-
LFE R CROCM APCCHATC HECKOJILKO KOHCTPYKTOPOB. B aTOM pasiene paccMaTpuBaeTCsl, KakK BbI3bIBaTh
P1-HE KOBCIPYRTOPBLI VIS KJACCOBR. TIOJNYYEHHBIX MYTEM HacJeJOBaHUA. YIEIUTE JaHHOMY BOIpPOCY
WTAHOC BIMMAHHC, U B OIVHICM BBl CMOXETE OlenuTh 3 exTHEHOCTD 3TOro npuema.

AL IR BB CO31aeTe 00BEKT MPOU3BOJHOTO KiTacca, BBI3BIBACTCSI KOHCTPYKTOP 6a30BOrO Kiacca.
g a1aN FOMIICISTON B NCPRYIO ouyepelb MILET KOHCTPYKTOP, YCTAHOBJIEHHBIH IO YMOJYaHUIO

. * 131077, KOTOPBIMA HE HMCCT Napamerpan).
Fior 1 BOSBHMKaeT HEOOXOAMMOCTh B CO3JaHUM CHEUMaTu3MPOBAHHBIX KOHCTpPYKTOpoB. Hampu-
P, B YXKE MOITH BHACTL, YTO OOBLCKT KiIacca Fam MOXKET CO31aBaThCsl C yKa3aHUEM IiBeTa Jinbo ¢

s EugiilieM LMCTa M LIMPUHBI nepa. i/l Ha ocHOBe Kjlacca Pern: Bel co3qaquTe NPOUM3BOIHBINM Ki1acc, TO
useplsikA IIDY CO30aHMM 0OBEKTOB HOBOTO KJIACCAa BaM 3aXOYETCs MCIIOJIb30BaTh NapaMETPU30BaHHBIC
wereTpVRTOPLE Gasosoro. CrenaTth 3T0 MOXHO € TIOMOIIBIO KOHCTPYKTOpa MPOM3BOAHOTO Kiacca. [l
Y143y TIPOCTO YKAXUTE KOHCTPYKTOpP 0a30BOrO KNacld. KOTOPBIM JOJKEH BbI3BIBATHCSI MPU BbI30BE
5\':"f\,“IJ"‘.- REOP HPON IBONHON K1acla, H CIIMCOK MCIIOJIb3YEMbIX MapaMeTpoOB:

¢ninaWidth, irv. Style) : Fenr(Color::Red, nWidth])

UjaniioM  cIydae BbIlOB KOHCTPYXRTOpa NewrPen (int, ini) compoBoXmaeTcs BBI30BOM
Lic (pyRTOPE Dazosoro kiacca Pen, KOTOPbIA yCTaHABIMBAET 1LKET U IHUPUHY Mepa.

Hpit coyianit wm y1a0€HH 00beKTa MPOU3BOIHOTO Kilacca BBI3BIBAIOTCS KOHCTPVEK-
TOPBI U JAECTPYKTOPHI KaK MPaI3ROIHOI0, TaK ¥ 0a30Boro kiacca. OueHb BAMHO IOHU-
MaTh MOPSAIOK, B KOTOPOM OHM BBI3BIBAIOTCS. |ipH co3maHMM OObeKTa JJISI HETO BHAaJae
BBIACNSIETCSI TIaMsITh, 3aT€M BBI3BIBAETCS KOHCTPYKTOp 0a30BOro Kiacca, IMOCJIE Yero
KOHCTPYKTOpP TMPOU3BOAHOTO Kiacca. [Ipu ynasieHnu oO0beKTa BHadajie BbI3BIBACTCS [ie-
CTPAVRTG) ero Kjacca, a 3aTeM AeCTPYKTOp 6a30BOro Kjacca.

Huubepcarsons yrasarmeas

£.Cn Yy HAac CTh YRAZ(TE b, CCBLIAMILHICA Ha OURCKT DA30BOID KJacca, e2o Ke MOXHO HCIOJb-
CMiarh Mo Ui yKasaHWS Ha OOLCKTh!  MPOM3BOAHBIX KJIAacCOB. [IpeArmosioXuM, HAAPHMER. YTO
YL A sBIMETed yKasaTeleM Ha OULeKTHI Kiacca ShapeOniect:

SPane o new LineObjecty g

v mure?” - cupocurte Bbl. JI MBI oTBeTHM: "DTO OYEHb BAXHO, MOCKOJBKY OTCIOIA CIEIYET.
121 L MOXETE MCIIOJIb30BaTh ONMH M TOT Xe yKaszaTeldb IS CChUIKM Ha MHOXECTBO Pa3IUYHbIX
o7 roR. [ak. BaM He 00s13aTeNIbHO 2ipaliee 3liaTh. KaKoi 00BEeKT CO3/1acT MoJIb30BaTelb JaHHOTO

224  Yactslll. SkckypcBOOBEKTHO-OPUEHTUPOBAHHOE MPOrPamMmMmnpoBaHnNe



KJ1acca: CrieliMaibHbIi, TIPOU3BOIHBIN WM elle KaKoi-To. Bbl JOIDKHBI UCTIONB30BaTh ONVH U TOT Xe
YKa3aTenb, ¥ OH OyleT paboTaTh ¢ MPOM3BOIHBIMU OOBEKTAMM TaK K€ XOPOIIO, KakK U ¢ 6a30BbIMU".

[NpeamnonoxuM, HarpuMep, YTO Bbl TUILETE MPOrpaMMy, KOTOpasi MOXET PHCOBaTh pa3lUyHbIC
dMrypel, Ccpead KOTOPbIX MOIYT OBbITh Kpyrd W JIMHUM. Bbl MoXeTe co3naTh 6a30BbIii  Kiacce
ShapeOkject ¥ NPOM3BOIHBIE KJIACCHL LineObject Wid pUcoBaHUd IMHAMA U CircleCbiect
JUIST prcoBaHusT KpyroB. Jlamee mist xpaHeHusT nHdbopMal 00 0ToOpaxkaeMbIx (hpUrypax Bbl MOXeTe
co3nath crucok ArrayList ¥ MCHonb30BaTh ISt CChUIKMA Ha JIIOOOM M3 €ro 2JIEMEHTOB yKazaTellb
Ha 00beKT Kiacca ShapeObject.

VYBuneTh 3TOT MpUeM B JEWCTBMU Bbl CMOXETE HIKE B 3TOM [aBe Ha TPUMEpPe MPOrpamMMbl
Draw8. B cnmcok ArraylList OymyT nobaBasiteest 00ObekThl Linelbjectu CircleOhiect,a
3aTeM Ul TOCTYNa K HUM BBl NIPOCTO MCHOJB3YETE TAKOM KO {HY XOPOILIO, CJIOBO #POCi0 B TAHHOM
ciydae, TOXalyid, SIRISeTCs] He CaMbIM TTOIXOMISIIIUM):

static_cast<ShapeObject*> (poEnumeratcr->Current) ->Draw(poG);

IMockombky wimaccel LineObject u CircleObiject sSBISIOTCS TMPOU3BOAHBIMU OT Kiacca
ShapeCbject M TOCKOIBKY KMace Shapelhjaect uMeer ¢GyHKUMIO-wieH Draw, 3ToT Kom Oyaer
paboTaTh HE3aBUCHUMO OT TOTrO, SIBJISIETCSl JIM TeKYIUMI 3JIEMEHT CIKMcKa OOBEeKTOM Kilacca
LineObiect wm obbektoM kilacca CircleObject.

noqemyyxaaa'renb MOXEeT CCbU1aTbCS Ha 00 bEKTbI Pa3HbIX KnaccoB?

Kak Bbl 3HaeTe, C++ cneaut 3a KOPPEKTHOCTBIO MCMOML30BaHWS TUMOB AaHHbLIX. Hanpumep, ecnn 'y BaC eCTb
: ykazatenb Tunaint *, To OH He MOXET ccbilaTbes Ha 3HadveHve Tvna £ 1cat.OpHako B cnyvae ¢ npouns-
BOOHbIMU KJTACCaMmM BCe 0OCTOUT HECKONBKO MHave. Koraa KoMnmnsaTop Co34aeT NpOon3BOaHbIN KITacC, BHaYae
B HEM PA3MELLIAIOTCS ANIEMEHTbI, KOTOpPble HacneayoTcs 13 6a30BOro kKnacca. Hanprmep, ecnv nepebie YeTbIpe
anemMeHTa 6a30BOro Kacca uMenu Tun integer, To B NPOM3BOAHOM KJTacCe NepBble YETLIPE 31eMEHTa Takke Oy-
OyT umeTb TUnN integer.

Ecnv KOMAUASTOP UMEET AENO C ykasaTenem Ha 6asoBbii Kace, TO OH 3HAET, KaK B HEM HaiTV PagnunHHbIe Yie-

i

:;- Hbl JAHHBIX 1 PYHKLIN-4SIEHbI MO MX MECTOMOJIOXKEHMIO B 3TOM Kilacce. Ecnm Bbl CNonb3yeTe TOT e ykasaTtesb

". ANS CCbINIKM HA NMPOW3BOAHbIN KNACC, TO BCE YEHbl AaHHbIX U GYHKUMN-YNEHDI, HAcne[oBaHHbIe OT 6a30BOro

; Knacca, ByaeT Tak ke JIerko HaliTL, NMOCKOJIbKY MPOU3BOAHbIN KITACC BLIMIAOMT Kak Konusa 6a30BOro kiacca c He-

i KOTOPbIMU HE3HAYUTESEHBIMY M3MEHEHUSIMU. BOT Nodemyy BaC eCTb Takasi BO3MOXHOCTb. KOMMUASTOP CMOXeT

» HalTV MOGYIO PYHKLIMIO MO €€ MECTOMOJIOKEHMIO B 6a30BOM KITacce, HECMOTPS Ha P3Ny, BHECEHHBIE B MPO-
W3BOAHIN KIACC B pe3ynbTare HacnefoBaHus. ) :
A 4TO NPOM30ONAET, ECNN B NPOM3BOAHOM Kracce byaeT nepedyxeHa kakas-nmoo dyHkums 6a3oBoro knacca?
OB 3TOM peYb NOMAET HUXE.

Sal_I.I,I/ILLI,eHHOGI/ISaKprTOG HacnegoBaHune

Hacnenyst kimacchl, MOXHO ONpeleInUTh IMpaBa A0CTyma. JIo 3TOro MOMeHTa, co3maBast
MPOU3BOJIHBIN KJIACC, Mbl MCIOJIB30BAIM TOJBKO KitoueBoe cioBo puizlic. Kpome He-
IO, MOXHO MCIIOJIb30BaTh TaKXKe KIIIOYEBbIe CioBa private u protected.

B 1abn 19.1 mokasaHo, Kakue TMpaBa AOCTyIa MPUOOPETAIOT 3JIEMEHThl TMPOM3BOIHOIO Kiacca
MpY  WCTONIb30BAaHMM B TIpOIleCCE HACNeIOBaHMST KIMOYEBBIX CloB public, private wu
protected.

Masa 19. HacnepgoBaHune 225



Ta6nmua 19.1. BnuaHue cnoe public, private u protected Ha npouecc HacnegoBaHUs

WUcnonb3yemoe crioBo  YneHbl 6a3oBoro knacca YneHbl NPOM3BOAHOIO Kilacca HacnienyloTcs

O0ObSABNEHDbI KaK . . . Kak ...
public public public

protected protected

private HenocTynHbl Ans HacnepoBaHus
protected public protected

protected protected

private HepmoctynHbl 151 HacaenoBaHus
private public private

protected private

private HenoctymHe! 1J1s1 HacnenoBaHust

Bupiyarsnasn peatonochis

BupryanbHble (hyHKIIMM UCTIONB3YIOTCSI TOTIA, KOT/a yKas3aTeslb Ha OOBbEeKT MHOMA CChIIaeTCsl Ha
0a30BbIii KJIacc, a HHOrAa — Ha MPou3BOAHBIN. K cyacTbio, BCe 3TO He TaK CJIOXHO, KaK BBITJISIIUT
noHavayy. UyTh BbIIIe, B pasnesie ""YHUBEpCATbHBINA yKa3aTesb", Bbl YK€ BUACIU (hparMeHT Kojia U3
nporpammbl  DrawS, rme cnmcok ArrayList wucnonb3oBaicsi Ui XpaHEHUS] OOBEKTOB
CircleChjectu LineObject. D10, COOCTBEHHO, U BCE, O YEM TOMIET peyb.

KoHneuHo, 31ech ecTb ofHa MajieHbKasl 3arBo3aka. [Ipearnonoxum, yTo B MPOM3BOTHOM Kilacce
BbI TTEPErpy3WIv OHY U3 DYHKIIMII-WICHOB, U3MEHUB TeM CaMbIM ee TioBeneHue. Harpumep, B Kiac-
ce LineObject ¢ynkumsa Draw Oblia meperpykeHa TaKuM O0Opa3oM, YTOOBI B MPOIIECCE €€ BbI-
TIOJTHEHUST Ha IKpaHe PUCOBATUCH TMHUM. A B Kiacce CircleObjectTa ke dyHkims Oblia u3Me-
HEHa TakK, 4ToObl €e BbI30B COIPOBOXIAJCS PUCOBAaHMEM KpyroB. Terepb, eciv Bbl HUCIOJb3yeTe
ykazatenb tuna ShapeObject Wi CCbUIKM Ha OOUH U3 3TUX OOBEKTOB U BBI3OBETE (HYHKIIMIO
Draw, Bbl He TIONyunTe TOT pe3y/IbTaT, KOTOPbIii BaM HyXeH: OyneT Bbi3BaHa (pyHKumst Draw 6a3o-
BOTO KJiacca.

Bot uto monyvaercsa. Meton HacnenoBaHUs TPEIOCTABISIET BaM BEJMKOJIEITHYIO BO3MOXKHOCTD
TOBTOPHOTO MCIMOJb30BaHUSI KOJOB, a CBOMCTBA yKazaTesieli 00ecreunBaoT TMOKOCTb Mpy padoTe ¢
obbekramu. Ho, Korma Ty nBa HEOCTIOPUMBIX TPEMMYIIIECTBA HAKIIAIBIBAIOTCS APYT Ha Apyra, BO3-
HUKAeT cepbe3Hasl mpobemMa.

W TyT Ha TIOMOILb TIPUXOIAT eupmyanbhvie ryvaxiun, Korma Mx BUOAT yKa3aTeld, OHU 3HAIOT,
YTO MM TIPUAETCS BbI3bIBATH TEpPerpy>kKeHHbIe (DYHKIIMU-WIEHbI MPOM3BOMHOIO Kiacca. Ecmu mpo-
TPAMMUCTBI TOBOPSIT MEXIy cO0Oi O noaumopgusme Kak O BaKHEWIIEM TPEMMYIIECTBE OOBEKTHO-
OPVEHTUPOBAHHOTO MPOrPAMMUPOBAHMSI, HA CAMOM JIeJie PeUb WJET O BUPTYAIbHBIX (DYHKIIUSIX.

Korna Bb menaete dpyHKimo Draw BUpTyaIbHOM, YITOMSIHYTasl BBIIIE TTpooOiieMa ncuesaeT. Ecmm
y Bac ecTb 00beKkT LineObject, HO Ha Hero cchinaercsl ykaszatenb Tuna ShapeObject, BbI30B
¢dyskimn  Draw Oyzer o3HauaTh BbI30B MMEHHO QyHKumMM LineObject:: Draw, a He
ShapeObject: : Draw. bonee Toro, rmpy 3ToM He BO3HMKAeT HUKAKOM MyTaHWLBI. Tak, €cu Bbl
cchutactech Ha 00bekT LineObject ¢ momombio ykazarensa tina LineObject, To TIpy BBI30Be
dynkumu Draw Takke Oyner Bbi3biBaThes (yHkims LineObject: : Draw. lpyrumu cioBamu, ¢
BUPTYIbHBIMU (DYHKILIMSMU TIPOMCXOST TOJIBKO MPABWJIbHBIE BEILIH.
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TecT Ha BUPTYanbHOCTb

OTBEeTHB Ha MEPeYMC/IEHHbIE HIKE BOIMPOCHI, Bbl CyMeeTe OINMpPEeNeMTh, MOXHO JIM KaKylo-TO
KOHKPETHYIO (PyHKLIMIO cleliaTh BUPTyaibHOU. Eciam oTBeT XOTS1 ObI HAa OAVH W3 BOIIPOCOB OymeT
OTpUILIATEIbHBIM, JIeJIaTh (DYHKIIMIO BUPTYaJIbHOM HET HEOOXOMMMOCTH.

¥ SIBigerca M JAHHBIA KJIAcC 0a30BbIM L1 KAKUX-TO NPOU3BOAHbLIX Kiaaccos? (M
CTaHET JIX OH TaKUM B Oymyiiem?)

v OrmualoTcs Jm aeiicTeusg (hbyHKIMM B 0a30BOM KJIACCE OT JAEHCTBHIA AHAJIOTHYHOM
¢ynkiym B npousBoaHoM Kiiacce? (BymyT i oHU oTiiMyaThes B Oyayiiem?)

¥ Vcnonb3yere M Bbl yKa3aTeh Ha 0a30Bblil Kiacce?

¥" HyXHO /M BaM HCHOJIb30BATH TOT K€ YKA3aTeNb JJISA CCUIKM HA MPOM3BOIHBIA

Kinace? Jpyrumu coBaMu, OymyT JIM KaKMe-TO yKa3aTelld CChUIATLCS IONEPEMEHHO TO
Ha 0a30BbIi, TO Ha MPOU3BOMHBIN KJIACCHI.

Ecmu otBeTHI Ha 6ce YeThipe Bompoca OyayT MONOXUTEIbHBIMY, BaM HY>KHA BUPTyaIbHast (DyHKIIVSL.

[eknapauua Bawmx BUPTYanbHbIX HAMEPEHUN

BuptyanbHas yHKIMs oObsBIsIeTCS B 0a30BOM, HO HE B MPOM3BOOHOM Kitacce. [yt aTtoro Ha-
Oepute Tepen Ha3BaHMEM (PyHKIIMM KITHOYeBOe CJIOBO virtual:
class Base
{
public:
int Price;
virtual void PrintMe(}:
15
DTOT KO TOBOPUT O TOM, UTO B Kilacce Base ectb BupTyaisHas gyHkims PrintMe.
[penronoXxM, 910 Ha OCHOBE TOTO Kilacca BbI CO3MACTe TIPOM3BOIHBIN:

class Derived : public Base

{
public:

virtual wvoid PrintMe(}:
15

Ternepb KOMITUISITOP CMOXKET KOPPEKTHO BbI3bIBATH (yHKIMIO PrintMe, eciu Bbl Mcnob3yeTe
OIMH U TOT XK€ yKa3aTeJb IS CCUIKM Ha OOBEKTHI 3THX JBYX KJIaCCOB.

<DREr Bam He o0Gs3aTennbHO HabMpaTth c0Bo Virtual nepen HazBaHWeM (YHKIMUA TIpU 00b-
SIBIEHUM TIPOM3BOTHOTO Kiacca. OmHAKO Jiydille 3TO CAenaTh, MOCKOABbKY B JaJIbHEH-
IIIeM TIpM YTeHWH KOIOB TIPOTPaMMBI BaM Jierde OymeT OTpeneiTh, YTO B TAHHOM CITy-
Yae Bbl UMeeTe JIeJI0 C BUPTYaIbHOI (DyHKIIMEH.

Hamnpumep, xiacc Derived MoXHO OOBSIBUTD TaK:

class Derived : public Base

{
* public:

void FrintMel};
>7

OmHAaKo CIEMyIONIMi Ko 00jIee OHATEeH:
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class Derived : public Base

{
public:

virtual void PrintMe(};
b

Korpa 6e3 aToro He 06onTUCH

Eciu BB enle He BIIOJTHE SICHO TIPEACTABJISIETE, IS YeTO HYXKHBI BUPTyalbHble (DYHKIIMU, MPO-
CMOTPUTE TIPUBENEHHBIA B 3TOM pasziesie TIpUMep IPOrpaMMBI, FIe WCITONB3YIOTCS BUPTYadbHas W
HeBUpPTyaTbHasl (GYHKIMU. 3alycTUB 3Ty MPOrpaMMy Ha BBITIOJHEHUE U YBUIEB BO3BpAlllaéMbIi €0
pe3yNeTaT, Bl MOMMeTe, MovYeMy NpU paboTe ¢ yKas3aTelssMA WMHOINA HYXKHO CO3/1aBaTh BUPTYallb-
HBIE 2JIEMEHTBI.

B mporpamme ucnione3ytorcs mBa Kiacca: Bass m Derived. Kiacc 3ase comepxur (yHK-
IMIo-wieH PrintMe, KoTopasi He SBISETCS BUPTYaJbHON, W BUPTYaIbHYIO (DYyHKIMIO-WIEH
PrintMeV:

class Base

{
public:
volid PrintMe ()} ;
virtual void PrintMeV();

Knacc Derived co3nmaercs nyrem HaciemoBaHusl Kiacca Base. Ilpu stoM 00e yHKimm riepe-
TPYKafOTCST:
class Derived : public Base

{
public:
void PrintMa(};
virtual void PrintMeV();
1;
Pab6ota yHKIIM main HauMHaeTcsl ¢ co3maHusT o0beKTa Kiacca Baze. UToObI TpomeMoHCTpH-
poBaTh CBOICTBA BUPTYATbHOU (hYyHKLIMU, TSI JOCTYMA K OOBEKTY UCIONB3YeTCsl YKa3aTeb:

Base *po3ase = new Basel{);

3aTeM C ero MOMOIIIBIO BBI3BIBAIOTCS (QYHKITMN-YWICHBI:

poBase->PrintMe () ;
poBase->PrintMeV();

Hanee coznaercsa o0bekT kiacca Derived. st cChUIKM Ha 3TOT OOBEKT MCHOJB3YETCS paHee
00BSIBJICHHBIN yKa3aTesib Tuiia Base. M Tenepb camoe nHTEpecHOe: (hyHKIIMU-YIEHBI ITPOU3BOIHOTO
KJ1acca BbI3bIBAIOTCS C TIOMOIIIBIO yKa3aTelsi, CO3IaHHOTO ISl CChUIKM Ha OOBEKTHI 6A30BOTO Kilacca:
poBase = new Derived{);
poBase->PrintMe () ;
po3ase->PrintMeV{);

Korna 3toT Ko OyzneT BBITOJHSTHCS, Bbl YBUAWUTE, YTO OyleT Bbi3BaHa (yHKIMs-wWieH PrintMe
Kilacca 3ase HECMOTpsl Ha TO, YTO yKas3areidb poBase B NaHHBIII MOMEHT cChLTaeTcsi Ha OOBEKT
kinacca Derived. B1o npoucxoauT notoMy, uto ¢yHkuuMs PrintMe He siBisieTcs BUpTyaiabHOUl. B
TO Xe BpeMs BbI3BaHHas GyHKIMsT PrintMeV Oymer otHocuthes K Kiaccy Derived. IMoyemy?
[Motomy uto oHa siBsiercst BuptyaibHoit. (Ha puc. 19.1 mokasaH pe3ynbTar BBITIOJIHEHUST PUBEICH-
HBIX BBIIIIE KOJIOB.)
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m-virtual base
irtual base

on-virtual base
Wirtual derived
Fress the enter key to stop the progran

Puc. 19.1.Vcnonbaosarne BupTyansHeIxpyHKUMANO3BONSETYKA-
3aTesIIMHaxoanNTb PYHKLMU-4/1eHbINMPON3BOAHbLIXK/IACCOB

ITocre Toro Kak Bbl OOBbSIBUIM KaKyI0-TO (DYHKIIMIO BHPTYansH 0k, OHa CTAHOBUTCSI TAKOBOM ISt
BCeX NMPOM3BOAHBIX Ki1accoB. Hanprmep, hyHKIMA PrintMeVObUIa 00BABICHA KaK BUPTyaIbHas
st kiacca Base. CrienoBatesibHO, OHa Takxke Oy/ieT BUPTYaIbHOM M /IS IPOM3BOTHOIO Kilacca
Derived. Ecim BBl co3nanute HOBBIA Kilacc (HasBas ero, gonyctnM, DerivedKiddo), mpons-
BOIHBIN OT kiiacca Derived, ero ¢yHkimst PrintMeV Takske Oynet BuptyaibHoii. HesaBucrmo
OT TOT0, KaK MHOTO KJ1aCcCOB OY/lyT Hac/Ie0BaTh KObI APYTUX KJIACCOB (2 Ha KOJIMYECTBO KJIACCOB,
CO3/1aBAeMbIX ITYTEM HAC/ICICBaHHA. OTPAHUYEHUI HET), KOMIWISITOP BCETIa CMOXET MPaBUJIbHO
CApeAcinT », PYHKIIMIO KAKOTO KJTacca Bbl XOTUTE BbI3BATh.

Bort nosHast pacrieyatka KOAOB RporpamMail, 0 KOTOPOI TOJTBKO YTO 1T peyb:

//Inherit2

//MCnont 30BaHue BUPTYATBHOM QyHKITAM
#include "stdafx.h"

fusing <mwscorlib.dlix

UsSing namespace Sysutam;

//OBsaere e 6a3o0BOrO Kilacca
class Ease
{
public:
void PrintMe();
virtual void PrintMeV () ;
ti

//Onperceneune dyHrUMM OazoBoro kjacca. OToOpaxkaeMenl VMM TeKCT
//TioBBONISIET ompenenmMTh, Kakas MMeHHO bhyHKUMA ObUla BE3BaHA
void Base::PrintMe ()

{
}

£

Concile::Writeline{8"Non-virtual base");

Void Base::PrintMeV (]
Cons:.le::Writeline (S"Virtual base") ;

/ /TIIPOMU3BOOHEI KJIACC, CO3OaBaeMell NYTeM HACIeOOBAHMS Kiacca Base
class Derived : public Base

{
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public:
void PrintMe(}:
virtual void PrintMeV ()¢

)¢

/ /Tleperpy3ka OyHKII IIPOM3IBOMHOTO Kilacca.

//VIX BHIIOJIHEHME IIO3BOJIIET COeJjlaTh BHBOI O TOM,
//XKakasi VMEeHHO OQYHKIMS Obla BH3BaHa

void Derived::PrintMe ()

{

Consile::Writeline (§"Non-virtual derived") ;

Void Derived::PrintMeV ()
{

Consile: :WriteLine (S"Virtualderived") ;

//OXymanve, TIIoKa IIONIB30BaTellb HEe OCTAHOBUT BHIIOJIHEHME IIPOTPAMMEL
void HangCut ()
{
Conscle::WriteLine {L"HaxMuTe Enter, duTOOH 3aBEpIUTH
BHIITOJIHEHME TTPOTPaMMH" ) ;
Console::ReadLine () ;

}

//C DTOM CTPOKM HAYMHAETCS BHIIOJIHEHME IIPOTPAMMEI

#ifdef _UNICOQDE

int wmain(void)

#else

int main{void)

#endif

{
//IuHaMYecKoe BHIOEJIEHME IIaMsITH OIS OOBeKTa 0a30BOr0 Kjlacca
Base *poBase = new Base [};

//BBEI3OB @OBYX OYHKIMM 0a30BOTO Kijlacca
Conscle::WriteLine{S"Mcnone30eakne 6a30BOTO Kjacca') ;
poBase->PrintMe(};

poBase->PrintMeV{) ;

delete poBase;

//Tenepb 2TOT Xe YyKazaTeJlb MCIONb3YyeTCs IJisi CCBUIKU
//Ha ODOBEeKT IIPOM3BOMNHOTO KJjlacca
poBase = new Derived() ;

//BBEI3OB QYHKIMM KJjlacCa, Ha OOBEeKT KOTOPOTO B OAaHHHI

/ /MOMEHT CCHJIaeTCsI yKa3aTellb

Ceonsole::Writeline (S"Hcnoae30BaHMe IIPOM3BOOHOTO knracca™);
poBase->PrintMe (};

poBase->PrintMeV () ;

HangOut () ;
return 0;

}
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Aderipazupobanne o germarei

[penmonoxuM, BaM HYXHO CO3IaTh TPOTpaMMy, PUCYIOIIYIO TeoMeTpuuecKue (hury-
pbl. 3apaHee M3BECTHO, YTO OyJIEeT MHOIO Pa3HbIX (DUTYp, TaKUMX KaK KPyr, JUHUU U
KBagpathbl. st xpaHeHusT UHGopMalu 000 Bcex oToOpaxkaeMbIX (PUrypax MOXHO KC-
MoJb30BaTh clMcok ArrayList. CrnemoBatebHO, BaM HykKeH 0a30BbIii Kacc, U3 KO-
TOPOTO ITyTeM HacJeAOBaHUST MOXHO CO3MaTh NMPOM3BOMHBIA KIIACCHI TSI TIPENCTABIIe-
Hus BceX 3Tux ¢uryp. [Touemy? IToMHuTe, 4TO yKasaTeib Ha 0a30BbIii KJIacC MOXET
CCBhITAThCS TAKKE M Ha OOBEKTHI TIPOM3BOIHBIX KIaccoB. Mmest 6a30BbIif KJIacc, BB MO-
JKETe COXPaHSITh BCe MPOM3BOAHbBIE OOBEKTHI B CIMCKe ArrayList, U3BIEKaTb UX OT-
TyZla ¢ TIOMOIIIBIO YKa3aTeslsl Ha Ga30BbIi KJTacC, BBI3bIBAaTh (GYyHKIMIO Draw misi puco-
BaHusl uryp Ha skpaHe. CaenaB dyHKuMO-4wieH Draw BUpTyaJbHOM, Bbl 00ECIeYM-
BaeTe KOPPEKTHOCTh BBHITIONIHEHUsI ITPOTPaMMBL. KPYIW OYyImyT pUCOBAThCS KaK KpYTH,
JIMHUM KakK JIMHUW, a KBaJapaThl Kak KBaaparbl. MTak, BaM HyXHO co3maTh 0a30BbIi
Ki1acc Shapelbject, KOTOpbIA CTAaHET OCHOBOM ISl CO3MAHMS TIPOU3BOAHBIX OOBEK-
ToB LineObject u CircleObject, a TakkKe Apyrux OOBEKTOB, IpeIHAa3HAUYECHHBIX
JIJ1s1 oTOOpakeHus1 (DUTYp Ha SKpaHe.

OOpaTtuTe BHUMaHKeE, YTO B JaHHOM IpUMepe OObeKThl caMoro Kiacca Shapelbj e ct HUKoOrIa
He OyIyT COXpaHsIThcsl B criicke ArrayLlist. JlelicTBUTENIbHO, Bellb HET HEKOW OOIIel (Uryphl,
KOTOpYIO HY)KHO OyleT oToOpaxkaTb Ha aKpaHe. OToOpaxkaTh MOHATOOMTCS TOJIBKO 3apaHee OIlpe-
JieJieHHble (DUTYphbl, TaKue Kak Kpyr win Ksamgpatbl. Kinacc ShapeObject npenHasHayeH BCero
JIMILb AJIs1 TIpeACTaBICHUS O0IIel KOHLIETIUY FeOMETPUIECKOI (PUTYpBI.

YT100bI OOOOIIUT 3Ty KOHLIETILIMIO U HE IOMYCTUTh HEMPEeAHAMEPEHHOTO TMPSIMOTO KCIIONb30Ba-
Hus kiiacca ShapeObject, Bbl MOXeTe criesiaTh ero abCTpakTHBIM 0a30BbIM KJIaccoM. A6cmpakm-
HbLll 6a3060blil Kaacc TIPSICTABIISIET HEKYI0 KOHLEMNIMIO (OTCIoa M €ro Ha3BaHUE — a6CmpaKmHblil),
HO caM He HeceT HMKaKoil (PyHKUIMOHAIbHOCTU. BBl HUKOIIA He cMOXeTe CcO3laThb OOBEKT TaKOTO
KJIacca: ecliv TIOMbITaeTeCh 3TO ClENaTh, KOMITWISITOP Cpa3y e BBICKaXET BCe, YTO TyMaeT Mo 3To-
My TIOBOLY. DTOT KJIaCC MOXKET OBbITh MCIOJIb30BaH TOJBKO JJIsI CO3JAHMSI HAa €T0 OCHOBE MPOU3BOJ-
HBIX KJIacCOB. A caMU TIPOM3BOMIHBIE KJIACCHI TODKHBI OMPEAETUTh (YHKIIMOHATBHOCTD JUTST KaXKIoH
(YHKIMM-YJIeHa, HAaclIeI0BaHHOM OT abCTpaKTHOro 6a30BOro Kijacca.

YTo0b! COOOIINTE KOMITUIISITOPY, YTO CO3[AaBaeMblil Kjlacc JOKEH ObITh abCTPaKTHBIM, HYXKHO
Bce (hyHKUMU-YIEHBI 3TOTO Kijlacca CAEIaTh UCKAIOUUMEAbHO GUPMYAAbHbIMU. DTOT TEPMUH O3HAYA-
€T, uTo UHTepdelic Kiiacca OObSBISIETCS, HO He omnpe/esisieTcsl. YUCTo TEXHUYECKU 3TO BBITIOTHSIETCST
CJIeAYyIOIIM 00pa3oM: MpHU OOBSIBJICHUU (DYHKIIMI-WIEHOB B KOHIIE CTPOKM Habepute = :

//O0BsIBIeHUEe abOCTpaKTHOTO 0a30BOro KJjacca
gc class ShapeObject

virtual void Initialize!) = O0;

virtual void Draw{Graphics *poG) = O;
|5

Wctopuyeckas cmpaBka: Kak pa3 TOTAa, KOTAa S MUcal 3TU CTPOKHU, Y MEHS POAUJIACh J0Yb
Tabpuana.

Knacc, ¢pyHKUMU-4IeHbl KOTOPOTO 00bSBIEHBI TaAKUM 00pa3oM, He MOXET MMeTh COOCTBEHHBIX 00b-
€KTOB, T.€. BBl HE CMOXeTe co3maTh 00beKT Kiacca ShapeObj ect, HaOpaB Kol HamoaoOue TaKoro:
Shapelhject foo;

U 310 310p0oBO! Benp BaM Takme 00BEKTH M HE HYXHBI. DTOT KJIacC BaM HYXEH TOJbKO Kak 0a-

30BbII UIS1 CO3MaHUS CEPUU TIPOU3BOJIHBIX KiIaccoB. M yxe Mpu co3faHUU MPOM3BOAHBIX KIIACCOB BbI
TOJDKHBI TT03a00TUTHCS O TOM, YTOOBI BIOXHYTH XM3Hb (T.e. ONpPeneauTh (YHKIIMOHATBHOCTH) BO
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BCE€ MCKIIOYMTCIIbHO BHUPTYa/IbHBIC q)yHK[lI/II/I. Eciu ke BbI 3TOTO HE COCIaCTe, KOMIIWIATOP HarioM-
HWT BaM O BallliX 00sI3aHHOCTSIX.

. FToToB nNn knacc KTOMY, 4yTOObI 063aBECTUCH MOTOMCTBOM?

Knaccbl K HacnegoBaHUIo HY)XHO NOAroTOBUTbL. BOT HEGONBLLOM CMINCOK, C KOTOpl;IM cnenyeT CBepAThCS, YTOObI

onpenenuTb, BCe I CAENAHO A1 TOr0, YTOObI Kakon-nMb0o KIiacc CMOr cTaTb 6230BbIM (POAUTENBLCKUM) 1 NPO-

M3BECTW Ha CBET NMapOyKy NPON3BOAHbLIX (JOYEPHMX) KaccoB. (FoToBbl in I'IOJ'ISyHKVI 1 norpemywkmn? U kak Ha-

CHET IETCKOM KONACKM 1 KPOBaTKM?}

¥ ECrv Bbl MNaHMpyeTe V1CMob30BaTh YKasaTesb A CCbIIKM Ha 0BBLEKTbI 6aaoBoro 1 NPOM3BOJOHOIO Kiac-
ca, 00bsABUTE BUPTYasbHLIMU BCE DYHKLIMM-YEHDI, KOAb! KOTOPLIX BGyAyT neperpyxarbcs. -

¥ Ecnn 6a30Bblil KINACC VMEET HECKONBKO CrELMan3npOBaHHbIX KOHCTPYKTOPOB, YOeamTeCh, HTO KOHCTPYK-
TOpbI npomssb,uHoro Kflacca HenocpPeACTBEHHO BbI3bIBAIOT OAMH U3 3TUX KOHCTPYKTOPOB, Mo 4To 6a30-
Bblli KITACC MMEET Talkoke KOHCTPYKTOP, UCMOJb3YEMbIiA MO YMOMHaHUIO.

¥ Eciv B 6a30BOM KaCCe HEKOTOPbIE WieHbl AAHHbIX Wn (DyHKLJ,VIVI 4NEHbI O6bF|BJ'IeHbI KaK 3aKpbITble
(private), To Ux nydlle nepeBecT B kateropmio sawmileHHsix (protected). _

v Ecrv Bbl HacnemyeTe Kydy [eHer, 00S3aTeNbHO BbILMTE HaCTb U3 HIX aBTOPY 3TOW KHUMU.

Ucryceribo aderpazupobanns

Tenepb, Koraa Bbl yxe nMeere ofiiee TMpeACTaBIeHUE O BUPTYAIbHBIX (DYHKUMSIX M aOCTpPaKT-
HBIX 0a30BBIX KJjlaccax, MPUIILIO BpeMsl TIPUMEHUTb 3TH 3amMedaTeIbHble BO3MOXHOCTU Ha TIPAaKTHKE
U CO3MaTh HACTOSIIYIO TiporpaMMy. Mbl 100aBuM (DyHKIIMOHAIBHOCTb TIPOTpaMMe PHCOBAHMSI, YTO-
ObI €€ BBITIOJIHEHUE IECTBUTEIBHO COMPOBOXAATOCH OTOOPAKEHUEM Ha 9KpaHe KPYroB U JIMHUM.

Kak ona Oyner padorats? Kak u paHee, mis coxpaHeHUs] MHGOPMAUKU 00 OToOpakaeMbIX (hu-
rypax Oymer McCIoib30BaThcsl cucokK ArrayList. Ho Temepp B 3TOT CMCOK OymyT MOMEILATHCS
00BeKThI KIaccoB LinaObiectu Circledbiect:

Console::WriteLine("Type ¢ to create a circle and | to create
a line'");

//OTobpaxaeMoe coobmeHue repeBoIuTCs Tax: "Habepure C, dYTOOH

//co3maTk KpyTr, M 1, YTOOHB CO30aTh JWMHMK"

pszMore = Console::ReadLinet);

if (pszMore->Equals{S"c"})

{
//Co3manme obbeKTa, IIPenCTaBIIsSoIero KpyT
poShape = new CircleOhjecti):

}

else

i
//Co3nanue o0BbeKTa, IIPEACTABISIOLIECTO JIMHUIO

T

poShape = new LineChiect{();

Ob6a Kiacca SIBJISIIOTCS MPOU3BOAHBIMU OT abcTpakTHOro 0OazoBoro Kiacca ShapeObject.
M Bce atm Kimacchl MMeEIOT BUpTyalbHble (yHKIMKM-wieHs! Initialize u Draw, koTopble mo-
pa3sHOMY OINPEAENSAIOTCS [UIsT KaXIOro MPOM3BOAHOIO Kiacca. Tak, i Kilacca LineObject
(PyHKIIMU-YJIeHBI ¢ TAKMMU MMEHAMU CUMTHIBAIOT 3HAYCHUS] KOOPAWHAT JIBYX TOUEK U PUCYIOT MEX-
ny Humu psimyio rHMio. st kinacca CircleOoject Takue ke (DyHKIMM CUMTHIBAIOT KOOpAWHA-
ThI 1IEHTPa Kpyra M JJIMHY pamuyca U, UCXONS M3 3THX JaHHBIX, PUCYIOT KPYT Ha 9KpaHe.
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Kak 11 paHee, ipy 3BJIeYeHMH OOBEKTOB M3 CITUCKA HY>KHO YKa3aTh, K KAKOMY KJ1acCy OHM OTHO-
carcsa. B manHoOM citydae BBl yKa3bIBaeTe, 4TO Bee OOBEKTHI OTHOCITCS K Kiaccy ShapeObject, n
3aTeM BbI3bIBaeTe (PyHKIIMKU-WIECHBI, TI0JIarasiCh Ha TO, YTO KOMITUJISITOP CMOXKET pa3o0paThCsl, K Ka-
KoMy Kiaccy (LineObjectuwm CircleObject) Ha caMoM Jiesie OTHOCUTCS TEKYIIIMI OOBEKT U
Kakast (pyHKIIMsI TODKHA ObITh BbI3BAHA:

IEnumerator *poEnumerator = m_paShapes->GetEnumerator(];
while {poEnumerator->MoveNext())
{
//Briaos byHrImm, oTobpaxawomer Gurypy Ha DKpaHe
static cast<ShapeObject*>(poEnumerator->Current)->Draw{poG);

Ipu 3TOM IOCTUTraeTcs AECTBUTENBLHO BEIUKOJIENHAA TMOKOCTh ¥ (YHKLMOHAIBLHOCTD. TTompo-
OyiiTe HAOpaTh KOIBI PUBEIEHHOI HYDKE IIPOTPaMMBI Y 3aITyCTUTH €€ Ha BBITIOJTHEHUE.

Draw8
/ /VICIONIB3OBaHME BUPTYAJIBLHLEX OQYHKLIMNA M BO3MOXHOCTM HACJIEHOBAHUI
#include "stdafx.h"

#using -mscorlib.dilx>
$using<System. Windows . Forms . dl1>
#using «<System.dil>

#using < System.Drawing.dll>

using manespace System;

using manespace System::Drawing;

using manespace System::Windows::Forms;
using manespace System:Collections;

//O0BsaBIEeHNEe afCcTpakTHoIO 0a30BOTO KJlacca
__gc class ShapeObject

{

public:
virtual void Initialize(} = 0;
virtual void Draw{Grapnics *poG) = 0;

b

//CoxpaHeHue MHOOPMAIMMU O JIVMHUSX
__gc class LineGCbject : public ShapeCbject
{
public:

virtual void Initialize(};

virtual void Draw(Graphics "poG) ;
private:

int m_nXFrom;

~int m nYFrom;

int m_nXTo;

int mnYTo;
bi

//VHmmanm3anms odsekTa, IPenCTaBIIsomero JIMHUID
void LineObject::Initialize()
{
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//YTeHre KOOPpOMHAT X M Y IJId HadaJlbHOM U KOHEYHOM
//TOYeK JIHUM

Conscle: :Writeline (S"KcoopnmHara X HA4YaJIBHOM TOYKM: ") ;
m nXFrom = Int32:;Parse{Console: :Readline () ) ;
Console: :Writeline (S"KoopmouHata y HadalbHOM TOYKM: ™)}
m_nYFrom = Int32::Parse{Conscle::Readline());

Conscle::Writeline (S"KoopamHaTa X KOHEYHOM TOYKM: ") ;
m nXTo = Int32::Parse(Conscle::Readline());
Conscle: :Writeline (S"KoopowHaTta y KOHEYHOM TOYKU: "] ;
m nYTo = Int3Z::Parse{Console::Readlinef)}};

1

//PuUcCoOBaHMe JIMHW
void LineObject::Draw{Graphics *poG}
{
//Co3paHme 1epa IS PUCOBAHUS
Pen *poPen = new Pen(Color::Red);
//PucCOBaHMre JIMH/N
poG->DrawlLine (poPen, m_nXFrom, m_n¥From, m nXTc, m_nYTo)/

}

//CoxpaHeHre MHOOPMALIMM OO0 OKPYKHOCTSIX
_ gc class CircleObject : public ShapeObject
{
public:

virtual void Initialize();

virtual void Draw(Graphics *poG) ;
private:

int m_nXCenter;

int m _n¥Center;

int m_nRadius;
i

/ /VHVIIMaIM3alms obbeKTa, IIPeNCTaBIbanIero KpPpyT

void CircleCbject::Initialize ()

{
//9TeHre KoopaouMHaT IleHTpa KpyTra M OJIMHE eTro paluyca
Consocle::Writeline (S"KoopouHaTa X LIeHTpa Kpyra:");
m_nXCenter = Int32::Parse (Conscle: :ReadLinel() ) ;
Console: :Writeline (S"KoopnuHara vy LIeHTpa KpyTra:") ;

m nYCenter = Int32::Parse(Console::Readline());
Conscle::Writeline (3"Pamuyc kpyra:"}:
m_nRadius = Int32::Parse(Console::Readline());

}

//PucoOBaHMe KpyTa
void CircleObject::Draw(Graphics *poG)
{
//Co3maHre 1iepa IJjisd PUCOBAaHUSA
Pen *poPen = new Pen{Color::Blue):
//PucoBanme KpyTra
poG->DrawEllipse {poPen, m nXCenter-m nRadius, m nYCenter-
m_nRadius, ra_nXCenter+m nRadius,
m_nYCenter+m_nRadius);
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//CoxpaHenue mHbopMalmm o060 Bcex durypax,
//KOTOPHE OOJIKHE OBTH HAPMCOBAHE
__gc class DisplayObject
{
public:
void add{():
void Zraw(Graphics *poG) ;
DisplayObiject ()
private:
ArrayList *m_paShapes;

i

/ /VEvmanm3anms CTPYKTYpe DisplayCbject
void DisolayCbject::Initialize!)
{

m_paShapes = new Arraylist({);

//0obaBiieHre HOBOTO OObeKTa

void DisplayObject: :Add ()

{
bool fFinished = false;
String *pszbore;
Shapelbject *poShape;

while (!fFinished)
{
//Kakorm OOBEeKT HOOJIXEeH OHTH CO3IaH?
Console::Writeline("Type Cc to create a circle
and 1 to create a line");

//OTobpaxaeMoe CcoobmeHre IIePeBOONTCS Tak: "Habepure
//C, dYTOOH CO3maThb KPyT, M 1, dYTOOH CO3OATH JIMHMIO"
pszMore = Console::ReadLine(};

if (pszMore->Equals(S"c™)

{
//Co3maHme obbekTa, IIPedCcTaBJIssolero KpyT
poShape = new ClrcleObiject();

else

{

//Co3pmanre obbekTa, IIPEeOCTABIISOMErO JIVMHUIO
poShape = new LineObiject():
}

/ /VHUIanmM3alys CO3OAaHHOTO OOBeKkTa
pcShape->Initialize () ;
//CoxpaHeHre ero B CTPYKTYpe

m paShapes->Add(poShape);

//BOIPOC K IIONB30BATEN0: XO4YeT JIM OH HODaBUTH elle

//TVEMIO I KPYyT'?

Censele: :WritelLine ("Haxmmre y, YTOOH HOOABUTE JIVHUO
wm  KpyTr");
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pszMore = Conscle::ReadLinel);
if {!pszMore->Eguals(8"y"))
{

}

fFinished = true;

//OTobpaxeHmue Bcex OUIYP Ha DKpaHe

void DisplavObject::Draw(Graphics *noG)

{
//IpocMOTp BCcex OOTeKTCH, OIPenCcTaBISlIMX KPYTM UM JIMHUK
IEnumerator *poknumeratcr -~ m paShapes-»Getinumerator () ;
while (poEnumerator->MoveNext ()}
{
//Bb130B dyHEUMM Draw mist oobekTa
static cast<Shapeliject*> (poXrumerastor-»Current)->Draw (poG) ¢
1

f—

//C DTOM TOYKM HadYMHAETCsI BHIIOJIHEHME IIPOTPaMME

#1fdef UNICODE

int wmain{void)

#else

ir.t main (void)

fendif

3

{
//CTPYKTYPHE IJIsI PUCOBaHME Ha 3KDAH2 Ipadudeckmx DIIEeMeHTOB
Form *polForm —new Forma(! ;
Graphics *poGraphics = petorm-»CreateGraphics () ;
DisplayObject *poblisplay = new DisplayObject():

//000ABREHKE HOBOM OUTYPH
poDisplay-»Add () ;

//Mlepexol x JMeBoMY BEDXHEMY yIVy 2Kpana
poForm->SetbDesktoplocation (O, 0} ;

//OTKpETKME OKHa, B KOTOPOM OyInyT HapMCOBaHH JIUHUU
poForm->Show (] ;

//PUCOBaHmMe KPYTOB U JINHUMN
polisplay->Draw(poGraphics} ;

//0cpoboXLenMe maMaTy, EBHICOEHEOHA mia 0ToDpaXeRus rpadukn
poGraphics->Dispose () ;

/ /0% oasne, moka DONB3ICBATENL He 3IaKpoeT dopMmy
Application: :Run (pofForm);
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[Teea 0

UckniountenbHbie cutyaumuu

B smioiz 2naee...

» O6paboTka UCKIIIOHEHUI
> CoOCTBEeHHOE OIpefe/ieHne OMMO0K
» CuHTakcuyecKkue rmpaBuia

» Wnentuduxanus omnboK ¥ NpeodpazoBaHue TUIIOB

& J IHUM W3 3TaloB CO3[aHMs TMPOTPaMMBI SIBJISIETCS €€ TeCTHMpOBaHWe W oTinanka. Ho maxe
eCcIM BBl YCTpaHUTE BCE OINMOKM M TMporpaMMa HayHeT paboTaTh, 3TO ellle He O3Hayaer,
YTO MPOOJIeMbl HE BO3HUKHYT B OynyiieMm. [IpuyuHa B TOM, YTO BBl HE MOXETe 3apaHee MPEeIBUICTD
BCeX JEWCTBUI TMOJib30BaTejIeii, MPOU3BOAMMBIX B OTHOIICHWM Ballleil MPOTPaMMBbI, U BCEX CUTya-
LM, ¢ KOTOPBIMU MOXET CTOJKHYTbCS CO3MaHHBIA BaMU TPOTPaMMHBIN MPOAYKT. EMMHCTBEHHBIN
crmoco® MpOBEepUTh, KaK OymeT BeCTH ceOsi MmporpamMma B pa3IWYHBIX 3KCTPEMaJbHBIX YCIOBUSIX, —
€0311aTh 3TH YCJIOBUS U MMOCMOTPETH, YTO Mpousoiner. KcraTu, HeOGe3bI3BeCTHBIC 3aKOHBI Mapdu Bo
MHOTOM OUA3aHbl CBOMM IPOMCXOXIEHUEM BCEM TeM MNpo6IeMaM, KOTOPHIE BO3HUKAIOT MEXIY
MOJIb30BATEISIMA M TIPOTPAMMHBIM 00ECITEeYeHUEM.

Takue HenpenBUIEHHbBIE YCIOBUS HA3LIBAWOT ycaoguimu owubky. CylEeCTBYIOT THICSUYM MPUYUH,
[0 KOTOPBIM 3TH YCJIOBUs BO3HUKalOT. Hampumep, Ha aucke HeT cBOOOJHOro Mecra, (aii ¢ gaH-
HBIMU COJEPXUT HEBepHYI0 MHGOPMALIMIO, IMOJIb30BaTeIb BMECTO pajuyca Kpyra yKasblBaeT KOOp-
NMHATHI €ro LEeHTpa U T.II.

Kak cienctBue, 6ce nepedyuciIeHHble CUTYallMd (M MHOXECTBO MM MOAOOHBLIX) MOIYT IpHBeC-
T K cbosiM B paboTe mporpamMmbl. K cyacTbeio, cyniecTByeT Takoe CpeAcTBO, KaK oOpabomka uc-
KAIOYEHITt. KOTOPOE TIOMOXET BaM C JOCTOMHCTBOM CIIPABUThCSI CO BCEMM HEINpPeIBUACHHBIMU
npobJieMaMu.

Kax smo douo pansme

IIpexne yem ocBauBaThb METOH OOPaOOTKM MCKJIIOYEHMI, BaM II0JIE3HO OyIET y3HaTh, KakK IIO-
MOOHBIE ITPOOJIEMBl pELIaliCh paHee.

IMpouecc ycrpaHeHus OIMKMOOK MOXHO pa30UTh Ha ABa 3Tala: ompeaeieHue (akTa HaIWMYUSL
OIIMOKM, W Ce HAXOXICHME M NHUKBIZAUWA. [lepBhIil 3Tam — ompenejieHUEe TOro, YTO OIIMOKA aeii-
CTBUTEJILHO €CTh, * — OOBIYHO HE IPEACTABISET HUKAKUX CI0XHOCTe. [IpocTo B mmporpaMMe B HyX-
HBIX MecTaX HeOOXOIMMO TOOAaBUTb HECIOXHBIE KOMABI, OMpeHe/SIONINe HAINYNe OLIMOKUA M c006-
IIaloIIre Y4TO-TO Hamomobue; “Ara, HeAOCTaTOYHO JaHHBIX. EcTh ommoOka!"

Korma ycTaHOBIE€HO, YTO B IpoOrpaMMme MPUCYTCTBYET OIIMOKA, HYXKHO HAWTH MCTOYHUK €C BO3-
HUKHOBEHHUSI U JIMKBUIUPOBATh ero. Jlokanu3amusl omMOKM MOXKET OKa3aThbcs 0ojiee CIOXHON 3ama-
veid. Kombl mporpamMmbl, 0GHapyXUBIIKHE CYUIECTBOBAHME OIIMOKU, MOTIM ObITh BbI3BaHbI (YHKIIHM-
eii, KkoTopas OblIa BbI3BaHa Apyroi (pyHKIMeil, KoTopasi, B CBOIO ouyepelb, ObUIa BbI3BaHA €Ille OMHOM
dynkumeit, u T.1. XKenarelbHo, 4TOOBl BCe 3TU (DYHKIIMM MOIJIM CaMH ONPEAC]IUTh HAIMYKME OINMOKHU
M PelInuTh, KaK MocTynath najee. OOBIYHO K HMM JJ00AaBJISIIOTCS KOIBI, IPOBEpPSIIONIME HaaIudyue
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OLIMOKM U B CJydae ee OTCYTCTBUSI TIO3BOJIsTIONIME (DyHKIMSIM paboTaTh fajiee B OOIMHOM pPEeXUMeE,
a B ciyyae OOHapyXeHUs1 OLIMOKU — JOCPOYHO MPEKpalliaone Ux padoTy.
Hpyrumu cioBaMu, HaOOpP KOIOB

//BBI30B HECKOJNBKUX GYHKIWI
ReadSongs () ;

ReadSizes{);

ReadMyLips ()

2XKEIaTC/IbHO 3aMECHUTb TaKUMU KOOaMU;

//Bbi3oB Heckonbkux GyHKuui. Ecnu Bo3BpamaeMblil ¢yHKIMEHd pe3yabTaT
//MeHblle HYyJsd, 3TO paclieHUuBaeTcs Kak oliubKa
nTemp = ReadSongs();
if {nTemp < 0)
{
reyurn nTemp;
}
nTemp = ReadSizes(}:
if (nTemp < 0)
{

reyurn nTemp;
}
nTemp = ReadMyLips();
if {nTemp < 0)
{
reyurn nTemp;
3}

Teneppb npeacTaBbTe, YTO MOAOOHBIE KOOI HY>XHO HAOMpaTh B KaXIOW TPOLEaype MpOorpaMmbl
MOCJIe BBI30BA KaX0i OTAeIbHON DyHKLUU.

bonee Toro, ecnu g GyHKIMKM AOMYCTUMO BO3BpallaTh OTPUIATENbHbBIE 3HAYEHUS, BaM TpHU-
JeTCsl TPUAYMATh APYTYIO CXeMY, OTpPENessionlyl0 BOZHUKHOBEHME OMIMOKM MOCie KaXIoro BbI30Ba
3TOi (PYHKIIMH.

W HakoHell, mocjie TOTO Kak Bbl 10OABUTE BCE 3TH KOIbI, HYXHO OYIET co3naTh elie GyHKLHUIO,
KOTopasi cMOXeT 00paboTaTh MHGOpMaLK0 00 omKOKe M COOOIIUThL YTO-TO Bpojae: "Ara, s 3Hal0
KaK CIpaBUThCA C 3TOM omuOKoi". Takas hyHKUMS OOMXKHA YMETh pa3inyaThb, olMbOka Kakoro TMIa
MpPOU30IIIa, U 3HATh, KAK HA 3TO PEarupoBaTh.

B o61em, ocyiecTBUTh Bce 3TO Ha TMpakTUKe — 3a7avya He u3 Jerkux. Ha HamucaHue Bcex 3Thx
CIIOXHBIX KOJIOB, 00pa0aThIBAIOLIMX BO3MOXHBIE OLIMOKM, MOXET YT 0O0JIbIlle BPEMEHU M YCUJIMIA,
YyeM Ha HanucaHue peajbHo paboraromieir yactu mporpaMmbl. K ToMy Xe 3TH TOTONHUTETbHbBIE KO-
IbI JeJal0T TMPOrpaMMy T'POMO3AKONW M TPYIHOYMTAEMON.

Hobeuit ycobepumencribolannsi cnocod
odhadorrn oumudok

Bo3MmoxxHOCTE 00padOTKM UCKITIOYEHMIA TMO3BOJISIET M30aBUThCS OT HEOOXOMMMOCTU JH00aBICHMS
TIPOBEPSTIONIMX KOAOB TMOCJE KAKIOT0 BbI30Ba KaKOM-TMO0 (yHKIIMY.

CaM MexaHu3M 0OpabOTKM MCKITIOUEHUIT COCTOMT M3 JIBYX YacTeil: OiHa TIpOIeaypa OMpeaessieT
WCKITIOUMTEJTBHYIO CUTYAIIMIo (ee 3a7avya cKasaTbh: “( ;a, 31ech ecTh omnoKa!") u Bropast Tpolieaypa
(xotopasi, COOCTBEHHO, 1 00pabaThIBAET HaliieHHOE MCKITI0OYeHUe) OepeT Ha ceOsl yrpaBieHue, eciiu
KaKoe-TO MCKITIOUeHNE HalEHO.
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Bropoe mperMyiliecTBO MexaHuW3Ma 0OpabOTKM WCKITIOYEHMII COCTOMT B TOM, YTO JIIOObIE JIO-
KaJIbHbIE OOBEKTHI, T.€. T, KOTOPBIE CO3MAIOTCS B MPOIIecce BHITOMHEHHST KaKON-TO (DYHKIIUM, aBTO-
MaTudyecku YHMYTOXarorcsi. [IpomeMoHCTpupyeM 3T0 Ha TakoM TNpumepe. [Ipeanonoxum, 4to
(yHkMg A cos3pmaeT JoKabHBI 00beKT ObjectA, 3aTeM BbI3bIBaeT (DYHKIMIO B, KoTopast cosmaer
JIOKaTbHBIN 00beKT OhjectB 1 BbI3bIBaeT (yHKIMIO, KOTOpash Haxomut oimbKy. OobekThl ObjectA
u ObjeclB momKHBI OBITH yaalieHbl. TakuM 00pa3oM, Bce HCHONb3yeMble MMM (haiiibl, JaHHBIE,
(bparMeHTHI MaMsITU U T.I. AaBTOMAaTMUYECKX OCBOOOXKIAIOTCSI.

DparMeHT Kofa, KOTOPbIi MOXET TMOCTY:KUTh MPUYMHON BO3HUKHOBEHUSI MCKIIOYUTEILHOM CHU-
Tyallly, HEOOXOAMMO TIOMECTUTh BHYTPHM (DMTYpPHBIX CKOOOK, a Iepesi CKOOKaMKM HaOpaTh KITI0YeBOe
cloBo try. Dro Oymer komaHaoit koMmwiaropy: “TlonpoSyi BRINOIHUTE 3TOT (hparMEHT KOIOB U
nocMoTpH, yto Oyzaer'. Jlamee HyxXHO HaOpaTh KJIIOYeBoe ClI0BO catch W B (UIypHBIX CKOOKax
TTOMECTUTD KOIbI, ONpeAessIiolMe peakiMio Ha BOSHMKHOBEHME OIIMOKM. KoMmmisaTop 310 BOc-
npumer Tak: "Eciv BO3HUKHET Kakasi-To mpobsiema, ACHCTBYIi B COOTBETCTBUU C TMPUBEIECHHBIMU
3[1eCh MHCTPYKLIUSIMU'.

BoT Kak 3TO BbIrNAAMT Ha NPaKTUKe

Jlydiie onuH pa3 yBUIETh, YeM CTO pa3 ycubluarh. [lostoMy mepeiimeM K JIEMOHCTpalM CKa-
3aHHOTO Ha KOHKpETHOM TipuMepe. [IpuBeneHHast Hinke (DyHKUMS TpeAHa3HaueHa [UTsl TIOMYydeHHUsT
Yycyia OT TIOJB30BaTeNs ¥ MpeoOpa3oBaHusl ero K 3HayeHuIo Tuma integer. (PyHKumst B3sTa M3 TIPO-
rpammbl Factoriald, Berumcrsonieit pakropuan 3ananHoro yucia.) Kazanoch Obl, HUYETO CIIOXKHOTO
Clech HET:

int Getlumber{)

{
int I'-Number;
Console::WriteLine (S"YxkaxuTe 4Yuciao");
nNumber = Int32::Parse(Console::ReadLine());
return nNumber;

}

Ho uto mpou3oiineT, eciu mojb3oBaTelb HabepeT YTO-TO HEeBEpHOE WIM OeCCMBICIIEHOE, HaIlpy-
Mep cIoBO “nevyeHkka™? [ToCKOMbKy 3T0 He MOXET ObITh MpeoOpa3oBaHO K 3HAUSHMIO THIIA integer
(310 BOOOIIE HE YMCJIO0), HAa KpaHEe IMOSBUTCS COOOIlEHKEe 00 OIIMOKe M padoTa IIporpaMMbl Oyaer
MOMEHTATLHO 3aBEpIIEHa.

Yro B HEUCTBUTENBHOCTM MOXET MPOU3OUTU, €CIM KOMITUJISTOP CTOJKHETCS C MCKIIIOUM-
TeJIbHOW cuTyauueil Takoro poaa? Eciau Bbl He ocTaBUTEe Ha STOT cilyvyall HUKAKMX WHCTPYK-
LIMI, KaK yke OTMEYasloCh, MOSIBUTCS COOOLIeHMEe 00 ouMbKe W mporpamma Oyner ocTaHOBIIe-
Ha. Eciau xxe Bbl 3apaHee cOOOIIMTE KOMMWISTOPY, YTO HYXHO JejaTh B TaKOW CUTYyalluu, TO-
JOOHOIO pa3BUTUSI COOBITMI MOXHO u30exaTb. BorT aHajgormyHas GyHKUMSI, KOTopas
CaMOCTOSITEIbBHO MOXET CIPaBUTLCS ¢ MpoOJIeMOoil, BOSHUKILEH B pe3y/ibTaTe BBOJAA MOJIb30Ba-
TeJIeM HEKOPPKTHOTO 3HAYEHUS:
int GetNumber()

{

int nNumber;

Consnle: :WritelLine (8$"¥raxure umcio") ;
ity
{

nNumser = Int32::Parse(Console: :ReadLine() ) ;

}

catcn (Formatixception *e}
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{

Console: Writeline({e->Message);

Console: :Writeline ("B crnemyiomii pa3 HabepuTe, IIOXalyicTa,
yyciio. Cerdac BBeOeHHOe BaMy 3HadeHme OynerT
BOCIIPMHSITO Kak d4Ymcio L")y

nNumbe r = 1;

}

return niNumber ;

Ecnu nmonb3oBatens HaGepaeT Kakylo-To abpakanadpy, 3TO O3Ha4aeT BO3HMKHOBEHHE OILIMOKHU
FermatException. Oneparop catch naeHTMGULMpPYET 3Ty OIUMOKY, B pe3yJbTaTe 4ero Ha 9K-
paHe oToOpaXkaeTcsi NPYKECTBEHHOE COODILEHME M BO3BpalaeTcsl (pakropuan yucia, 3aIaHHOTrO 10
YMOJTYAHUIO (B JAaHHOM CJIy4dae 3TO 4ucio 1).

BcnomHuTte o nonb3oBartensx!

Camu no ceGe Nonb30BaTeNM XOPOLLUM TEM, YTO OHM CYLLECTBYIOT. VIMEHHO Graropapst TOMy, YTO OHW UCTONb3Y-
IOT CO3aBAaEMOE BaMU NporpaMmHoe obecnedeHne, Bbl CTsxaeTe cebe cnaBy U M3BECTHOCTb WM MO KpanHei
Mepe CoxpaHsieTe 3a coboli cBoe paboyee mecTo. Camoe Mioxoe B MNosb30BaTeNsX TO, YTO OHW 3a4acTyio aena-
10T C BaLLeli NPOrpaMMoli Takoe, O YeM Bbl U MOZyMaTb HE MO, W IMEHHO MO3TOMY NMPOrpamMy HyXHO CHab-
XaTb KoAaMu, YNpassioLLWIMA UCKIIOUYUTENBHBIMUA CUTYaLWISIMUA.

BoT Heckonbko Havrbonee 4acTo BO3HMKAOLLWX NPOBIEMHbIX CUTyauuiA, C KOTOPbIMM Balla NporpaMma AomKHa
YMETb CMpPaBIsTLCS.

v He xBaTaeT namsaTi AN BbINOJIHEHUS NPOrPaMMBbl. BbI3BAaHO 3TO MOXET BbiTh CaMbIMU Pa3HLIMA NP~
YvHamn. Hanpumep, nonb3oBatesib MNbiTaeTcd OTKPbITb Galin OrpOMHbLIX Pa3MEpPOB UMM Y ero KOMMbioTepa
NPOCTO HEOOMBLLOV 06bEM ONEepaTUBHON MaMATU.

v Tonb3oBatenb HeBEepHO yka3biBaeT ums ¢aiina. Hanpvmep, B OTBET Ha npurnalleHne Habpatb vMms
caiina, KOTOPbIA AOMKEH ObiTb OTKPLIT, MOML30BATENb HABKMPAET YTO-TO BPOAE: “Kakan pasHuua, OTKpbI-
Ban nobon”. Pagymeercs, 4To HeBEpHOe Mvs daiina.

v Monb3oBaTenb BEOOMT YUC/IO, KOTOPOE He NMPUHALJIEXUT AOMYCTUMOMY p.uaﬁaaoﬂy. Hanpumep,
[0IDKHO BbITb BBEAEHO HICTIO B VHTEPBASIE OT HyMst A0 MSITU, a NoMb30Bares s BBOAMT wicio 17.

v (OYHKUMS1, K KOTOPOW NOJIb30BATES b OCTYTIA HE MMEET, M0 KaKO-TO NPUHMHE NOJTYHaET B KaYecTBe
aprymeHTa HegoONycTMMOE 3Ha4YeHue. HanpuMep, BHyTPY MPOrpamMMbl UCMOML3YETCa Npoueaypa, Tpe-
Gylolian ana cebsl 3HaYeHVe M3 OMPEdENeHHOro aManasoHa, U B Cuily Kakux-To OBGCTOATENLCTB e nepe-
[IAeTCA 3Ha4YeHVe, STOMY AManasoHy He MpuHamexatlee. YTobbl nporpamMma CMOria afekBaTHO oTpearu-
pOBaTh Ha Takoe CoBbITUE, CHaGaMTe ATy MPOLEOYPY KomaMu 06PaBOoTKN UCKIIIOYUTESBHBIX CUTYALMIA.

¥ Momssoeares 3arpyxaeT ¢aitn HeAOMYCTUMOro TUNa. HarpyMep, cozoaHHas BaMy MporpaMMa
npegHasHaveHa s 06paboTkM TEKCTOBbIX GaniioB, a MOMb30BATENb MbITAETCH OTKPbITh q>avu1 C pacLum-
pexvem EXE.

¥ ®aiinbl AaHHbIX yTepsHbl. [1peanonoXxmm, Hanpumep, 4to And paboTbl MPorpammbl HEOBX0aUMO
3arpysutb ¢ainn PASSWD.SCT, copepxawmii B cebe cnmucok naponein. Ho no kakon-To npuymHe
nonb3oBaTeNib 3T0T darn yoanun uimM Nepemectun B APYrylo nanky, u Tenepb nporpaMmma He MOXeT
€ero HanmTu.

¥" Het cBoGoaHOro mecrta Ha aucke. porpamma JomkHa CoXpaHUTb (aiin Ha XECTKOM AMCKE, HO UMEIo-
Lerocst cBOGOAHOr0 NPOCTPAHCTBA )11 3TOr0 He A0CTaTO4HO.
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['MBKOCTb — OCHOBHOE CBOMCTBO MEXaHM3Ma
00pabOoTKN UCKITIOYEHNI

MexaHu3M 00pabOTKM MCKIIOYeHMi s3bika C++ mpenocraBiasieT NMOMCTHHE HEOrpaHUYEHHYIO
cBobony AcicTBMil. 3akiiouas oTaefbHble ¢parMeHThl KOJOB B (UTYypHbIE CKOOKM orepaTopa try.
Bbl MOXETE CaMM OINPEeAEssATh, KaKue U3 HUX HYXHO MPOBPSITh Ha HajJMyMe OLIMOOK, a KaKue Her.
st ofHOTO M TOTO Xe (PparMeHTa KOJOB MOXHO OCTaBUTb MHCTPYKLMU Ha ciayyall BOZHUKHOBEHMS
caMbIX pasHbIX OlIMO0OK. M HakoHel, 1151 OJHOM UM TOW Xe OIMOKU, BOZHUKAIOLIENH B PA3HBIX 4acTIX
MPOTrpaMMbl, MOXXHO OCTaBUTb Pa3jIU4Hble UHCTPYKLUU, TIOMECTUB UX B (DUTYpPHBIE CKOOKM COOTBET-
CTBYIOLIMX orepaTopoB catch.

[Mpeanonoxum, HampuMmep, 4YTO B pa3HBIX YacTAX MPOrpaMMbl BbI3bIBaeTCS  (YHKUUS
AllocateBuf. B onHoil yacTu mporpaMMbl 3Ta GYHKLMS BBI3bIBAETCS Ul TOTO, YTOOBI BbIICAHTE
naMaTh Uit ¢aina ¢ TaHHBIMM, KOTOPBIN JOJXKEH OBbITh COXpPaHEH, a B IPYroi YacTW —- YTOOBI Bbl-
JeJIUTh NaMsTh U GOTOU300paKeHMs.

DTO MOXET ObITh peaju30BaHO B TAKOM BHJE:

//IlonuITKa coxpaHeHUs (daiina
try
{
BllocateBuf () ;
Saver.le(});
}
catch (Errorl e)
{
Conso_e::WritelLine (S"®arn He MOxeT OBITH COXpaHeH") ;
}
//TIOTIHITKa BHIOSIVTE ITaMATh IS doTorpadum
try
{
AllocateBuf () ;
ProcessPhoto () ;
}
catch (Errorl e]
{

Conso e::Writeline{S"dororpadna He mMoxeT GHITL obpaborana") ;

Kaxnpiit pa3 BbisbiBaeTcst dyHkumsa Allocate Buf, m xaxaplii pa3 mpoBepsieTcsl Haauuue
OTHON M TOM Xe OLIMOKMU: HEBO3MOXHOCTbL BblaedeHusl maMsatu. Ho B Kakaom ciydyae Ipo-
rpaMma pearupyeT Mo-pa3HOMY, M Ha DKpaHe OTOOPaXKaloTCsl COOTBETCTBYIOUIME CIIy4yalo CO-
0OLIeHMS.

Onpegersenue coderibennstx
UCKAIOUUIMEAHOLX  ClIlY QUi

[penmonoxumM, 4To MporpaMMa BhkI3BLIBACT HeKylo (QyHKuMio fco u 3Ta GYHKIMS TPUHUMAET
3HAUEHMsS] HECKOJIBKMX MapaMeTpoB. [OMmyCTiiM, U4TO 3apaHee M3BECTHO: €CIM 3FHAUEHHE, CKAKEM.
MepBOTO MapaMeTpa OyneT MeHbIe (MM OOJbllle) HEKOTOPOTO YMCNa, TO CHTYALUWA BBIMIET U3 TION
KOHTPOJIs1 JIMO0 OyAeT pa3BUBAThCSl B COBEPLIEHHO HelpuemieMoM HampabieHuu. Kak B 3Tom ciy-
yae yKa3aTb KOMWISTOPY Ha Hajiuuue OomuoKu?
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YTOOBI CaMOCTOSITETBHO WICHTU(DUIIMPOBATL OMIMOKY, BOCITONB3yliTech KomaHmoil throw. Ee
BBITIOJTHEHHE OyIeT O3HaYaTh CUTHAT O BO3HUKHOBEHUM UCKITIOUMTENBHOM CUTYalliU, YU KOMITWJISITOP
repelineT K MHCTPYKLMsM catch, cremyonmM 3a TeKylUM OJIOKOM try.

[penmonoxuMm, HarpuMep, YTO BaM HYXKHO BBIYMCIWTH KBAAPAaTHBI KOpeHb yucia. Bel 3HaeTte,
YTO 3Ta orepauuss HEKOPPEKTHA Ui OTPULIATEbHBIX YMCENl, a MOTOMY MOXeTe Ha0paTh KoM, MO-
TMOOHBIN ClIeMyIOIIEeMY:
double SguareRoot {int nNumber)

!
if (nNumber < 0)
{
throw new SquareRootException(S"Umcrao momxHO OBTHB
TIOJIOXKUTEIIBHBEM" ) ;
i
return Math::Sqgrt (nNunber) ;

Ota ¢GyHKUMST TIPOBEPSIET, HE SIBISIETCS JIM YMCIO oTprHuuMTesbHeiM. Ecmm ma, dukcupyercs: mc-
KIIIOYWTETbHAsT CUTyalust. Ecii HeT, BEIYUCIISIETCST KBaIpaTHbI KOPEHb 3TOrO YKCIIa.

Bbl MOXeTe OmpenenTh CTOJBKO COOCTBEHHBIX WMCKITIOYUTENIBHBIX CUTYaIlWid, CKOJIBKO Oy-
neT HeobOxomumo. Kaxmas KoMmaHma throw mepemaeT OTOENbHBINA TUIT TaHHBIX. MOXHO CO3-
IIaTh JII000€ KOJIMYECTBO TUIIOB NAHHBIX, OMPENeTUTh IS HUX KOHKPETHblE 3HAYeHUs] U WC-
MOJIb30BaTh 3Ty MHGOPMAIIUIO KaK BCIIOMOTATENIbHYIO IS YIIPaBICHUST MPOLIECCOM 00pabOTKM
WCKITIOYCHUSI.

JI1s1 3TOro MOXHO MCIOJIb30BaTh JaXe Kiacchl. B TakoM cilydae BBl MOXKeTe CO3HaTh ITPOLIe-
Typy, YIIPaBJISIIONIYI0 MCKITIOUMTETBHONU CHTyauHeii, HETTOCPEACTBEHHO KaK (DYHKIIMIO-WIEH 3TOTO
Kjlacca M IlepenaTh 0OBEKT JaHHOro Kiacca KomaM catch ¢ momoripio KoMaHabl throw. Ha-
TpUMepP, MOXHO CO3[aTh KiMacc MyError M TpM BO3HMKHOBEHWM WCKITIOUUTETBHOUM CUTYaIu
BOCITOJIB30BaThCsl KOMaHIOM throw, kotopast co3nacT o0beKT Kiacca MyError u mepemact ero
komam catch.

Komaaner catch B kaudecTBe Tlapamerpa TPUHUMAIOT THUIIBI JAHHBIX. Tak, MOXHO CO3[IaTh
kinacc ChoiceError, Kotopblii Oyner uMaeHTUMULMPOBATLCS OOHOM KoMaHaoi catch, M Kiacc
MyError, Ha KOTOpHIil OyneT pearupoBarth Ipyrasi kKomaHaa catch.

IIpu 3TOM TaKKe MOXHO MCIIOJNB30BaTh MEXOHM3M HacienoBaHus. Hampumep, kiacc MyError
MOXeT OBITh TIPOM3BOAHBIM OT Kilacca ChoiceError.

Tozobopunse o cunmarcuce

Bor Kak BBIIISIAUT CUHTAKCUC KOIOB O6pa6OTKI/I WCKITIOYEHMIA:
try
i
//Komsl, TIpM BHIIOJNHEHUM KOTOPHX MOXEeT BO3HUKHYTH OmMUOKa
MHCTDY KL ;
+

catch (Tun owmbxwm_1})

MHCTPYKIMY Ha Cjydar BO3HMKHOBEHIMS STOJN OWMOKM;
}

catch (Twn_ownCru 2)

MHCTPYKLMM Ha CJyday BO3HUKHOBEHMS 3TCIH OIMOKI;
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Yro6wl 3apuKkcHpoBaTh (akKT BO3HUKHOBEHUS OMMUOKM, Habepute
throw Tumn_omunoKu;

OO0paTuTe BHUMaHUe, YTO Ha KOJIMYECTBO OJI0KOB catch orpaHuueHus: HeT. Koraa dmkcupyer-
Cs1 UCKJTIOUMTENIbHASI cuTyalms (OIMOKa), MINETCS TUI OIIMOKMA, KOTOPOMY OHAa COOTBETCTBYET, U

BBITIOJIHSIOTCS OCTaBJIEHHBIE HA 3TOT CIIyYail MIHCTPYKLMH.

2 Bce uckmouenns NET sBsiioTest Kitaccamu, IMPOM3BOAHBIMU OT Kiacca Exception.
O6bekT Kitacca Exception comepxur cBoiictBo Message (CoobiiieHue). Bol moxke-
Te TIPUCBOUTH 3HAYEHKME ITOMY CBOMCTBY (OMPENEIUTh COAEPXKaHUE COOOIIEHNST) B MO-

MEHT co3iaHust oobekTa Exception.

PaccMoTpyM TiprMep HeGOMBIIION MporpaMMbl. B Tiporiecce ee BBIMOMHEHMST IOJTb30BATENTIO
CHOBa M CHOBa TIpe[iaraeTcsi BBECTH HCIIO, U3 KaXKIOro BBEIEHHOTO YMC/Ia M3BJIEKAeTCsS KBampart-
HBII KOPEHb, a MOJTyYeHHOe 3HaueHue 0ToOpakaeTcst Ha 9KpaHe. Ecim mob3oBaTeslb BBOIUT 3HAYe-
HUe, KOTOpOe He MOXeT ObITh IPeo0pa30BaHo B YMC/IO (HAalpyMep, OH BBOIMT CJIOBO), IpOrpamMMa
pearMpyeT Ha 3Ty OLIMOKY M BBIYMCIISIET KBaIpaTHbI KOPEHb YMCJIa, 3aIaHHOTO 10 yMOoaJaHuoo. Ec-
JIV 3Ke TTOJTb30BaTeNlb BBOIWUT OTPUIIATEIBHOE YMCIIO, MPOrpaMMa TaKKe pearupyeT Ha 3Ty OIIMOKY,

YTO COIMPOBOXKIACTCA 0T06pa}KCHI/IeM CIIELIMATbHOIO COOOILIEHNS.

//SquareRoot

//0bpaboTKa MCKIIOUNTENBHEX CUTY Al
#include "stdafx.h"

#using <mscorlib.dll>

using namespace System;

1 gc class SquareRootException : public Exception
public:
}¢ SgquareRootException{String *s) : Exceptioni{s) {};

/ /BHYUCIIEHME KBaIOPATHOTO KOPHST
//PUKCUPOBaHME OIMOKY, BEB3BaHHOM BBOIOM OTPUIIATEIILHOT'O YMCIa
double E&guareRoot (int nNumber)
{

if (r.Number < 0)

{

throw new SquareRootException (S"Ymcro DOMTKHO OBTH
TIOJIOKUTEJIBLHEM" ) ;

}
return Math::Sqrt (nNumber);

//TlpenycxeHne II0JIL30BaTeli0 BBECTU YUCIIO
//OyHKIMSI BO3BpallaeT BBeIeHHOEe YMCIIO
int GetXNumber ()

{

int nkumber;
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Console: :Writeline (S"BBemuTe 4ucio") ;

try

{

nNumber = Int32::Parse{Console::Readlinel(});

}

catch ({(FormatException *e)

{

Conscle;:Writeline{e->Message};

Conscle: :WriteLine ("B caemyronmii pa3 HabepuTe, IoXalyucTa,
upcrne. Ceiyac BBeIEeHHOE BaMM 3HadeHUE OyaeT
BOCIIPUHATO KakK d4ucio 1");

nNumber = 1;

}

return nNumber;

}

//C DTOM CTPOKM HAYMHAETCS BBIIOJIHEHVE IIPOTPAMME
#ifdef _UNICODE

int wmain(void)

#else

int main{veid)

tendif

{

int nNumber;

//TlporpaMMa IIpenjiaraeT II0JIL30BaTelllo BBECTM HOBOE YMCIIO MO
//Tex 1mop, IoKa OH He BBomeT uYmciio O
while (nNumber = GetNumber ())
{
/ /BRMMCIIEHNE pe3yibTaTa
try
{
Console::WriteLine (S"KpampaTrHu¥ KoOpeHb umcina {0} paBeH
ypyciy {1}", nRumpber.To3String(),
SguareRoot (nNumber) .ToString () )
}
catch (Exception *e)
(

gonsole::WriteLine(e—>Message);

b

//3aBeplieHre paboOThI ITPOrpaMMbI
Conscle: :WritelLine{(S"Bye™);
return O;

HauHuTe uTeHHe KOMAOB 3TOUMl mporpamMMbl ¢ 0Jioka try, KOTOpPBIM MpeaHazHayeH Jis BblUMCIIE-
HUS M OTOOpaXkeHWsl 3HAUYEHUs KBaAPAaTHOTO KOPHS 4YKcCia, BBEAEHHOTO TMOJb30BaTENIEM:
try
{

Conscle: :Writeline (S"KpanpaTHEi KOpeHb umcia {0} paBeH
upcny {1}", nNumber.ToString!{),
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SguareRoot (nNumper) .ToString());

Ecru  monb3oBatesb BBEAET OTpUIIATENIbHOE YKMCIO, OHO Oydaer TepemaHo  (yHKIMU
SguareRcot, KoTopas oTpearrpyeT Ha 3T0 (PMKCHPOBAHMEM HWCKITIOUEHUS! C TTOMOIIBIO KOMAaHIbI
throw u nepeznayeil coobieHust 06 OIMOKE KOHCTPYKTOpY Scuarafoatixception:

if (nNumber < 0}

{
throw new SguarerRootbExcepticon{S"Ymcono OOKHO OBITh
MOJIOXKUTETbHBIM");

Kompl catch HabpaHbl cpa3y e mocie Onoka try. B maHHOM ciydae 3nmech MPHUCYTCTBYET
TOJIBKO ©fHA KOMaHma catch, Kortopas pearMpyeT Ha BCe MCKITIOUEHUS, (DMKCHpyeMble BHYTPH
onoka try. MHbopmaimsi 06 MCKTIOUEHUSIX TepenacTcsl B BUIe O0OBeKTa Kiacca Exception, Ko-
TOpBIi UMeeT coOcTBeHHOe MMsl. [Ipolieaypa catch oToOpakaeT Ha KpaHe 3HAYEHUS CBOMCTBA
Message 3TOoro obObekTa:

catch (Exception *e)
{
Console::Writeline{e->Message);
5
b

Hrtak. TOCMOTpUM, Kak paboTaeT 3Ta mporpamma. Bce HaumHaercst ¢ 3amycka 1mkia. Ilepem
BBITIOJIHEHUEM KaXIOil WMTepalluy TOJIb30BaTeNi0 TpeasiaraeTcs BBECTM Kakoe-To uucio. Ecmu
MOJIB30BATENIb BBOMUT TO. YTO HE MOXET OBITH IIPeo0pa30oBaHO K 3HAYEHMIO THIA integer, (yHK-
s GetNumber GUKCUPYET OIMOKY M BbIIAET Tpeayrpexaamollee coobiieHue. [Tpyu 3ToM Bbi-
YUCJISIETCS KBaApaTHBI KOPEeHb 3HAUCHUS, 3afalHei0 N0 YMOMYAHMIO (B TaHHOM CIIydae 3TO 3Ha-
YeHWe paBHO 4Kcity 1). BHyTpM IMKIa TIpeanprHMMAETCST TTONBITKA BBITOJTHUTH KOOBI OJIOKa try,
1IeIb  KOTOPBIX BBIYMCIIMTL KBaIpaTHBIM KOPEHb BBEIECHHOIO YMCIa M OTOOpAa3UTh ITONYIEHHOE
3HaYeHHE :ta SKpaHe.

Ecmu monmb3oBatenb BBeI MOJIOXKUTEIBHOE YKMCIO, BbI3bIBaeMast (PyHKIMSI SqaareRoct He 3a-
duxcupyer oImMOKy, B pe3elbTaTe 4ero scc Kombl OIoKa try OymyT OarorojiydHo BBITOJHEHBI M
TI0JIb30BaTe/Ib YBUIUT HA SKpaHe BBHIUMCICHHBIN pE3y/IbTaT. 3aTeM IIporpamMma IIepexOmuT K Clie-
NYIOIIE WTepalvv, W, €Civ T0JIb30BaTeNlb HE BBOOWT HYJIEBOE 3HAYEHWE, CHOBA MPOWCXOMMT TIO-
TIBITKA BBITTOJIHATG KOMBI OJI0Ka try.

Ecmv monb3oBaTesib BBOOMT OTpULIATENbHOE 3HaYeHHWe, QYHKIMA SquarcRoot QUKeHpyer
BO3HMKHOBEHWE WMCKIIOUMTENILHON CUTyallMd M IIepemacT yIpaBieHre KolaMm Onoka catch. B maH-
HOM CJlydae WX BBITIOJIHEHHE TPUBOAMT K OTOOPaKEHUIO Ha BKpaHe CIelMaTbHOTO Mpeaynpekaato-
IIIETO COOOIIeHMs. 3aTeM IIporpaMma IEepeXOmuT K CIemyloleil urepauuy. Kak TolbKo Moib30Ba-
Tesib BBOIUT umciio (0 (HyJb), TIporpaMma 3aBepilaeT padoTy.

Bce 310 XOpOLO, HO HECKOJIbKO 3anyTaHHO

bnaromapsi BO3MOXHOCTM TiepenaBaTh OOBEKTHI KIACCOB TMpPU BO3HMKHOBEHWW WCKITIOUM-
TebHBIX CUTYallMii PEeIIaloTcs JABe MpoOJeMbl. Bo-TIepBBIX, MOXHO OMNpPENETUTH CTOJNBKO WC-
KAFO4eHHH, CKOJBKO OymeT HeoOXOIMMO, a BO-BTOPBIX, ¢ OOBEKTAMU MOXHO TiepenaBaTh BCIO
HeobxomuMylo MHMOpMAIMIo 00 OMMOKe W Mepax, KOTOpbIe CIeAyeT MPENNPUHSTh B CBSI3U C
€¢ BOBHMKHOBEHHEM.

Hanpuvep, ecmn ommOKa BbI3BaHAa OTCYTCTBUEM CBOOOTHOTO MECTa Ha IHCKE. KETaTesbHO
ObUTO OBI yKa3aTh Ha3BaHME STOTO M¥cKa. Eciym ommoOka cBsf3aHa ¢ TeM, YTO TIOBPEXIEH KaKO-TO
(aiin, Heruoxo ObUTIO ObI yKa3aTh €ro MMs U aipec IMOCEIHETo YIadyHO CUMTAHHOTO (hparMeHTa.
Bbl Mo GBI maxke OTpeNeNUTh TPOLICAYPY, KOTOpasi MOTMBITAeTCS] BOCCTAHOBUTH 3TOT (haii.
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Ho xorma Bbl mepenaere oOBEKT Kjacca ¢ MOMOIIbI0O KOMaHIbl throw, Kak KOMMOWISITOP
OIpENEeINT, KaKoi M3 OJIOKOB catch mOomKeH OBITh MCIONB30BaH? DTO BaXHBII MOMEHT.
Komnunatop mpoBepsieT TUIT JaHHBIX, KOTOpbIe MepenaloTcss KoMaHmoid throw, M uIeT Ty
KoMaHAy catch, KoTopas 3HaeT, KaK JaHHBIE TAKOTO THIIA JOJDKHBI OBITH 00paboTaHbl. Tak,
Bbl MoxeTe cosgaTh Kimacchl FileCorrupt (mospexnenue aitna), DiskError (ommoka
IMcKa), MemoryError (ommbKa MmaMsTH), KaXIblii U3 KOTOPBIX OyleT coiepxkaTh B ceOe MH-
(bopmalmio, OnMUCHIBAIONIYIO JaHHYIO MpobieMy. CamMu KiacChl MOTYT KapJAWMHAJIbHO OTJIUYaTh-
csl IPYT OT JpyTa.

3arem, Ha ciydyaii OOHapyXeHUsI OIIMOKM TMCKa, HabepuTe Cleayloliee:

DiskError foo:
//30eck HabepuTe KOIbl, HATIONHAIME CcomepkanmneM obbekT foo
throw foo;

Ha ciyyaii, ecim Oyner noBpexnaeH (paiin, HabepuTe TaKoil KO

CorruptFile bar;

//3mech HabepuTe KONB, HAIllOIHAINMEe COOepXaHMeM OObLeKT bar

throw bar;

3aTeMm, 6raromaps TOMy YTO KOMaHOe catch orpenernsoT COBNameHre TUMIOB
OaHHBIX VIV KJIACCOB, VYIIPaBJIEHME IIepelaeTcsda COOTBEeTCTByIEMY CIOKY
catch:

//VUHCTpyKlIMM Ha ciay4yail BO3HUKHOBEHUS ONIMOKM OUCKa

catch (DiskError MyError) { }

//WUHCcTpyKuMu Ha ciayyail moBpexaeHus daiina

catch (CorruptFile MyError) { }

HMenonkioraHue KJI1acCoB TO3BOJISIET BEChbMa 3JIETAHTHO JOCTUYb BIEUaT/SIONIEH TMOKOCTH
B YIPAaBJIE€HUN UCKIIOUUTESbHBIMU CHTYAIMAMH, TOCKOJIbKY KJIaCCOB, OIMUCBIBAIOIIUX OIIMOKH,
MOXHO CO3JaTh JIl000e KOJIMYECTBO, @ B CaMMX KJIaccax MOXHO O0O3HAYUThb BCIO HEOOXOMM-
MyI0 MH(POPMAIIAIO.

ITpu >kemaHuu msl onpeneseHus: TUIA OIIMOKM MOXHO MCIOJMb30BaTh MIPOCTON TWI JAaHHbIX,
Harpumep char *. Ho ucrnonb3oBaTh Kiacchl BCe e Topas3no MpearodyTUTeSIbHee, MOCKOIbKY C
HUMM Bbl MOXeETe TepenaTh MOJHYI0 W YeTKYl0 MHGOPMALIMIO O TOM, B YeM MMEHHO 3aKJTI0YaeTcs
npobnema. IIponemypa, B KoTopoii ommoKka Oblla OOHapy:KeHa, pacrojiaraeT BceMyU HeoOXOMUMbBIMU
nmaHHbIMU. Tlponenypa, KoTopas OyaeT oOpabaThIBaTh 3Ty OLIMOKY, JODKHA ITOAYYUTh 3TU JaHHbIE,
YTOOBI TIOMOYDb TOJIL30BATENIO CITPABUTHCSI ¢ BO3HMKIIEH MPOOIEMOI.

Eie ogHO mpeuMyllecTBO MCMONb30BaHUSI KJIACCOB COCTOMT B TOM, YTO Bbl MOXETE CHa0-
JIUTb WX GYHKIMSIMU-4yieHaMu. Hampumep, MOXHO co3iaTh BHYTpM Kjacca Habop MpoLEenyp,
OTOOpaXaIOIIMX COOOIIEHUSI Ha 3KpaHE M MOMOTalIIMX KOPPEKTUPOBATh CUTYAlLlMIO WM Yrpa-
JIATL CHO.

HacnenoBaHue KnaccoB, ONMUCbIBAOLLMX NCKITIOYEHUS

Ve co3maHHbIe KIIacchl 00pPaOOTKY MCKIIIOYEHMIA MOTYT OBITh HACIENOBAHBI ISl CO3MAHUS HO-
BbIX MPOM3BOAHBIX KJIACCOB. DTO IMO3BOJIUT MOBTOPHO MCIIOJIB30BAaTh TOTOBbIE paOOTAIOIIME KOMIbI.

Kpome Toro, co3matb cOOCTBEHHBIM, OIMMCHIBAIOIINI MCKIIOUUTEIBHYIO CUTYAIIMIO KIIACC MOXKHO
myreM HacienoBaHMs kKiacca Exception. DTo MO3BOMMT MCIIONb30BAaTh BCTPOCHHBIE (DYHKIIMO-
HaTbHBIE BO3MOXKHOCTH, a OIpeAeeHHBIC BaMI WMCKIIOYEHUST OymyT BBIVISIAECTH TaK XK€, KaK M OC-
TaJIbHbIE UCKTIOUeHUs .INET,

Ilpy HanucaHuu HeyNpapIsieMbIX KOMOB Bbl HE CMOXeTe HacjedoBaTh Kilacc
Exception. BamM B moboM ciyyae MpUAETCS CaMOCTOSITEbHO CO3daBaTh COOCTBEH-
HBI KJ1acc.
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Ecrm Tvin oLumbkm MOXeT ObITb JIENKO npeoﬁpasoaaH KTy, Ha KOTOprVI pearmpyeT KorvlaHua ca t c h Cbl/IKCVI- :
PYeTCSICOOTBETCTBME. i

Hanpyivep, Tin shortmomnen(onpeo6pasoserrb|<mny|nt I'IoeromyTaJ@ﬂ KomaHuacatch 0Tpea
: TVIDYET Ha ICKIKOHEHVIE, FeHEPDYEMOE KOMaHIOM throw : .
catch (int k) { }

throw (short i = 6) ;

£ To4HO TaK ke, €/ KomaHIA th r o w BosepaLLpeT kiace Derived, KOTOpbi SBISIETCS MPOVBBOHBIM KIAC-
I caBase, yxasaresi Ha MpOV3BOTHbI KNIACC MOXET GbiTh BOCI'IpI/IHFlT |<aKy|<asaTenb Ha 6as0BbIV KIAcc:
|
|

"'catch (Base foo) { }
Derlved foo,_:'_.
throw foo;

i
i
i
i
H
Ed

'B D,aHHOM cnyqae aTa KoMaHga catc h Take oTpearvpyeT Ha owwnbky. Naogs ns atoro, npu cosp,aHmm knac- B
ca, onmcuBanomero VCKIIOHEHME, (YHKLIMN-HNEHbI XeNaTelbHo CPasy AenaTb BIPTYaslbHLIMM. SR T
KoMMUASITop BbINOHSIET GIOK KOZOB MEPBOrO Onepatopa catch, KOTopbli dUKCUpYET cooTBETCTBME € 3
! TMNOM BO3HUKILIEA OWMOKK. T103TOMY, €ClIM Bbl MUCMOMbL3YETE CPady HECKOJbKO MPOU3BOAHBIX KITaccoB, '
'_ nepeyncnnTe BHayasle COOTBETCTBYIOWME WM 6noku catch u Tonbko 3aTeM Habepute 6nok catch,
g COOTBETCTRYIOLWIMI 6a30BOMY Knaccy. B Takom cnyqae nporpamma Oyaer pabotaTb NpasuibHO, U Cneun- *
_ryeckne CKIoYEHUS (MPEACTABNSEMbIE MPOU3BOAHBIMK Knaccamu) GyayT hUKCUPOBATLCS UMEHHO CO-
::_.OTBETC;I'ByIOU.I,VIMI/I UM komaHgamm catch. B npoTvBHOM cnyyae, ecnv nepebiM GyneT HabpaH 610K
catch 6a30Boro knacca, oH GydeT pearvipoBaTb HA BCE MOLPS UCKIIOUUTENbHbIE cmyaumm npea- :
CTaBnsieMble ﬂpOI/ISBO,EI,HbIMVI Knaccamu.

Tlatize npalutuckirouusiedonozo

duazonosyus

Bot a1k mpocThIx MpaBWiI, KOTOPBIX ClemyeT MPUACPKUBAThCS MPU HAnucaHMM KOJOB oOpa-
OOTKM UCKTIOYEHUIA.

b <

£ v Komanmoii throw mpeamoyrure/ibHee NepeaaBaTh KJIACChI, YeM OObIYHbIE TH-
bl JAHHBIX. DTO TIO3BOJIUT BaM 0oJjiee TOUHO yKa3aTh, B YeM WMEHHO 3aKIiovyaeTcs
npobieMa.

¥v" Kiaccel TaKXKe XOpOIIM T€M, YTO ¢ HUMH NPH HEOOXOIMMOCTH MOXKHO NepeaaBaTh

) (yHKIMM-YIeHbI.

¢ v Co3zaiiTe KJIAcchl, ONMUCHIBAIONIME BCe KATETOPHM OIMIMOOK, ¢ KOTOPHIMH MOMKeT

CTOJIKHYTBCSI Ballla mporpaMma.

1
i
i
]

v VGeaurech, 4TO THII, IEpeIaABAEMbIe KOMAHIOH throw , B TOYHOCTH COOTBETCTBYIOT
THUITYy, KOTOPBIiA I0JDKHA naeHTU(MIMpoBaTh KoMaHaa c atc h. Hanpumep, ecm xo-
MaHna throw mepemaer T DiskError *, KoMaHma catch Takke DODKHA pearvdpo-
Batb Ha TMIT DiskError *, a He Ha DiskError.
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Ecmu BBl 3amyTtaeTech C TUMIaMU OIIMOOK, MOTYT BO3HMKHYTh CaMble pa3HbIe MOCJCACT-
Bust. (OOpaTvTe BHUMaHKE, YTO, €C/TM KOMITWJISITOP CMOXET MpeoOpa3oBaTh OMMH TUTT K
JIpyroMy, Kak, HanmpuMep, MOXeT TpeoOpa3oBaTh TWIT floatK Tumy int, oH cmenaeT
9TO IS TOTO, YTOOBI HaiTh 010K catch, cooTBeTCTBYIONIMI 3a(DMKCUPOBAHHOMN OIINO-
ke. bornee monmpobHyio mHGbopMalMio BbI MoOXeTe Hailth B pasnenie "IIpeobpaszoBaHue
TUIIOB M paboTa omeparopa catch”.)

SO IR

¥ EcM 1Ji1 BO3HUKILIEr0 WCKJIIOYEHUs1 He Oy/eT HaiileH COOTBETCTBYHOIMI OJIOK
catch, paGora mporpaMMbl aBTOMATHYECKH TpepbiBaeTcsa. BynbTe rOTOBBI K 3TOMY.
K cYacThlo, MOCKOIBKY OOBEKTBI, COXpaHEHHBIE B CTeKe, YHUYTOXAIOTCS, BbI3BIBAIOTCS
HX JEeCTPYKTOPHI W TIporpamMMma OJIarorojiydHO OCBOOOXIAET BBIICICHHYIO I €€ BbI-
TTOJTHEHWST TIAMSTh.

iy
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['mapa 21

MoTokn paHHbIX

B omioii reabe. ..

» YreHre 1 3amKCh B (PaiTHl 1 U3 (aiiyioB
» YreHue M 3amnKch JAHHBIX PA3TMYHBIX TUTIOB

> KoHTposb dopMaTa UCXOMAIIMX JTaHHBIX

¥ 4 { OUTH BCE MPOrpaMMbl 3aHMMAIOTCSI TeM, YTO MPUHUMAIOT OMHM JaHHbIE U BO3BPAIIAIOT
npyrue. buomoreku knaccoB cpenbl NET BKIIOUaloT B ce0sl HAOOP HOMOKO08bIX KAACCO8,
TIpeIHa3HaYeHHBIX ISl OpraHM3aluu Tpoliecca BBoma-BeiBoma. (MHorma BBOO-BBIBOA 00O3HAYaeTCs
Kak 1/0, uto siBIIsSIETCS COKpallieHreM OT cJIoB input/output.) Eci BbI muilieTe HeYNpaBsieMylo 1po-
rpaMMy, K BalllMM ycJIyraM — OuOamMoTeka (PyHKUWI iostream, KOTOpbIE TaKKe OOCTYKUBAIOT IPO-
1iecC BBOJA-BbIBONA JaHHBIX.
CuuThIBaTh W COXPAHSTH JaHHBIE MOXHO MHOXeCTBOM criocoboB. M Ombmoreka iostream, u
NET-xnacce1 TO obecrieunBaroT peXXuM, MpA KOTOPOM BaM He HYKHO BHHMKATh BO MHOXECTBO TEX-
HIYECKHX JeTajleid, TaK KaK BCe OHM BBITIOIHSIOTCS aBTOMAaTUIECKI.

NET -knaccee T/0

B npoctpaHcTBe mmeH (namespace) System.IO cpensl .NET ecTb HEKOTOpOE KOJMUYECTBO Kilac-
COB, TIpelHA3HAYEHHBIX Ul OpraHU3allMu Tpoliecca BBOAA-BbIBoma MHbopMalu B daitibl U U3
daiiioB. B 3T0ii miaBe BBl MO3HAKOMUTECh C KJIacCoOM StreamReader, KOTOPHI 0o0ecreuyrBacT
NPOLECC YTEHMs TEKCTa U3 (aiia, u ¢ Kmaccom StreamWriter, KOTopblii 0OeCIIEUMBAET MPOLIECC
3armcu TekcTa B ¢ail. Kinace File ucnonb3yercss Kak BCIOMOIaTelbHbIN TSI CO3AaHKsI OOBEKTOB
StreamReader u StreamWriter. BoT Kak OTKpbIBaeTCsl IIOTOKOBBIIA (DAl I 3aIiCH TEKCTa:

StreamWriter *poWStream = File;:CreateText(S"test.txt");
3amuch B MOTOKOBBINA (hailll OCYILECTRIISIETCS TIOCPEACTBOM BbI30Ba MeTona Write:
poWStream->Write (S"Hello this is a test");

Meton Write sBnsiercst meperpyxkaembiM, Oyaromapsi 4yeMy Bbl MOXeTe 3alliChiBaTh B (haiin
3HAUYEHUs] Pa3TMYHbIX TUIOB, HanpuMmep double wim integer. Ecnu HyXHO 3anucarh MHGOPMALIUIO,
KOTOpasl 3aKaHYMBAETCsl CMMBOJIOM OKOHYaHMSI CTpOKH, BbizoBuTe MeTonm WriteLine. K Tomy ke
He 3a0biBaifTe, yto MeTonbl Write 1 Write Line o0GnamaroT BOBMOXHOCTSIMM (POpMaTUpOBaHUS, a
TIOTOMY BBl MOXeTe HaOMpaTh KOMbI, HAITIOAOOKE ITOTO:

poWStream=->Write (S"Hello {0}, you are {1} and {2}!", sName,
nige, sCute);
3anucaB B (aii Bclo HeoOXOIMMY0 MHGOPMALIMIO, 3aKPOoiiTe MOTOK ¢ nomolipio Metona Close:
poWStream->Close();

[Momo6GHBIM 006pa30M OCYIIECTBIISICTCS UTeHMe M3 (paiiyia IIOCPEICTBOM MCITONb30BaHMSI OOBEKTa
Kkimacca StreamReader:
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poRStream = File::OpenText (S"test.txt");
Console: :Writeline [poRStream~>ReadLine());
poR3tream~>Close ()

Y100BI TOJIy4UTh JOCTYII K IIPOCTpaHCTBY MMeH System.lO, HaGepuTe B Hadaie IMporpaMMbl Ta-
KOI KO/

using namespace System::I0;

3anucasn — npoturizaii

B sTOM paznesie paccMarpuBaeTcsl MpUMEP MPpOorpaMMbl, B MPOLIECCE BBITTOTHEHUS] KOTOPOid BHA-
yajie B (haiibl 3aIMCHIBAIOTCSI TEKCTOBBIE U UKCJIOBBIE NAaHHBIE, a 3aTEM TE K€ TaHHbIC CYMTHIBAIOTCSI
U3 3TUX ke (haityioB. TeKCToBbIe JaHHBIE 3AIMChIBAIOTCSI B OMWH (haiiyl, a YMCIIOBbIE — B JIPYTOIA:

//OTKpbITHE TIOTOKa [OJisd 3aluMcu TeKCTa

StreamWriter *poWStream = File: :CreateText({S8"text.txt".) ;
//3anmuchk TeKcTa B Qaiin

poWStream~>WriteLine (S"Hello this is a test");
//3aKkpbiTe MOTOKa

poWStream->Close(};

//OTKpbITUEe Apyroro daiijla s 3alucy YUCIOBBIX JTaHHBIX
poWStream = File::CreateText (S"number.txt");
poWStream->Writeline (15}

poWsStream->WritelLine (42);

poWStream~>Writeline(l};

peWStream->Close () ;

Hanee ncnone3yercss o0bekT Kiacca StreamReader mist orkpbeiTust TiepBoro aiia ¢ mocie-
AyIoIIMM BbI3oBoM Metora ReadlLine mist cuuThIBaHMSI TEKCTOBBIX TaHHBIX:

//OTKpbITUE TepBOro d@aiijia, CYUTBIBAaHUE CTPOK M OTOOpakeHue
//UX Ha DKpaHe

StreamReader *poRStream = File::0OpenText (§"text,txt");
String* pszWords = poRStream->Readline(};

Console: :Writeline(pszWords);

poRStream->Close () ;

s

3aTeM CUYUTHIBAIOTCS JaHHBIE 13 BToporo daiiia. O6partuTe BHUMaHUE, UTO B (aille COmepsKUT-
cs1 HecKoyibko 3HadyeHuii. Meron ReadLine, nocturHyB KoHlla haiiyia, BO3BpalllaeT HyJIeBOe 3Ha-
YeHME, YTO JacT BO3MOXKHOCTh MCIOIB30BaTh LIMKI While miss Toro, 4ro0bl mpoduTarh U3 daiiia
Bce JaHHble. (O mmkiax while peus vner B miase ! 1)

//CuuTbIBaHUE 4YUCIIOBBIX JaHHBIX

String* pszline;

int nTempNum;

poRStream = File::OpenText(S"numbers.nxt");

//CuyuTbiBaHUEe 3HAYEHUN 1O TeX MNOop, IokKa He OyleT HOCTUTHYT
//KoHell aiiia
while ((pszLine = poRStream->ReadLine()} != 0)

nTempNum = Int32::Parse(pszline};
Ceonsole: :Writeline {(nTemplum} ;
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poRStream-»>Close() ;
DyHKIUM OUOJIUOTEKU iostream

B 6ubnuoreke iostream conepxurcst psi (pyHKIMIA, KOTOpbIE MOMOIYT 3arucarh JaHHbIE B (aiin
U cuuTaTh UX orryaa. Paiin misl 3arucy OTKPbIBACTCSI TAKUM HECIOXHbBIM KOIOM:

ofstrezm foo("filename”);

CneumanbHblii kiacc ofstream mnpegHa3HayeH sl nepegadyd aiiaM BbIXOAHBIX JIaH-
HbIX. (ByKkBBI 0 U / B3SITbl OT C/OB output W files. ClOBO stream TEPEeBOOUTCSI KaK HGMOK —
TepMUH, KOTOpbIM B C++ 0003HayaloTcsi OOBEKTHI, NpeIHa3HAauYeHHbIe JUIsl OpraHu3aluy fpo-
lecca BBOZa-BBIBOIA NaHHBIX.) B maHHOM ciyyae foo sBisieTcsl TIOTOKOBOM TepeMEHHOM
(oobekToM kiacca ofstream). Ilpm co3maHum oObekTa fOO KOHCTPYKTOpY KJjacca
ofstream mnepemaercss ums daita, KOTOPBIA AOJDKEH OBITh OTKPHIT. [lepemaya maHHBIX OCy-
LLIECTBJISIETCS C MTOMOILLBIO oneparopa <<:

//3anucy B ¢aitn tekcta "Hello World"
foo << "Hello World"

Kiacc ofstream mmeer Gim3Hella— Kiace ifstream, KOTOpBIA IpeaHa3HAYeH IJISI OpraHu-
3alMK POLIECca YTEHUsT JaHHBIX U3 (aiioB. (3mech OykBbl [ H f 0503Ha4a10T cioBa input u files.)
Wcnonb3oBaHue kiacca 1fstreamocylecTBisieTcs aHATIOTMIHbIM 00pa3oMm:
ifstream fcoo("filename"};

//BuOeneHne obiacTu, Kyla OyIOyT CHUMTEHBATECA TEKCTOBBE IaHHBE
char buffer[100];

//CunTHEBaHe TEeKCTOBBIX OaHHBEX M3 darisa
foo >> buffer;

Yucnosast nHGOpPMaLYsT CYUTBIBAETCS] HECKOJIBKO MHaYe:
int Mylnt;
foo « Mylnt;

Ha, u camoe BaxkHoe! Ilepen TeM Kak MCHOIB30BaTh BCE 9TU BO3MOXKHOCTU, HYXKHO TTOIKTIOYUTH
OMOIMOTEKY iostream, TSI 4€r0 B HaYajle MporpaMMbl Habepute

#include <fstream.h>

nOBTODHOG MCMNOJIb30BAHNE NMOTOKOBbLIXTEPEMEHHbIX

Korna rmorokoBast nepeMeHHas1 PEKPaIaeT CBOE CYIIIECTBOBAHUE, TIPEICTARISIEMbII er0 (hailil 3aKpbI-
Baetcsl. Ho 3aKpbITh 3TOT (haiiit MOXHO M paHbllIe, BOCIIOTB30BaBLIMCh (DyHKIMEH-wWieHOM close:

//3akpeiTue ¢aitna, TpeacTaBIsIeMOTro IOTOKOBOUW mnepeMeHHOU foo
foo.close();

OGBIYHO 3TO AeaeTcsl B TeX Cy4HaAX, Korga XOTST OOHY M Ty K€ IOTOKOBYIO MEPEMEHHYIO MC-
TMOJIB30BaTh TSI JIOCTYIAa K HECKOJIbKMM aiiyiam. YToObI crenaTh 3TO, HYXXKHO BHadalle 3aKpPbITh
onyH Gaiisl, a 3aTeM ¢ MOMOIIBIO (DYHKIIMU-YIEHA OPpEeNn OTKPBITh JIPYToii:

//OT1kpbiTue daitna "foo.txt"
foo.open(foo. txt");

Ecnm xotuTe npoBepuTh, OCTaach Ji elle B (aiiie Kakas-To HenpoyuTaHHasi MHGopMalysi, uc-
nonw3yiite (yHkiMio-wieH eo f, Kotopast Bo3Bpaiiaer 3HadyeHue true (McruHa) B MOMEHT JOCTU-
JKeHUsT OKOHYaHUsI haitia.
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3anucanu— npoymTasm

He soanyiimecs, amo He gexca-cio.  1/0acce ne onewamia. Yymo panee 6ot deiicnicumeishio au-
ocm pazoen ¢ MOMHO MAKUM yee HA3Sauiies, HOM020d ONUCHIBANCS O0OCMYN K (aiiTdr ¢ NOMOWbIO
NET-kaaccos 1/0, a menepbpaccmampueaemcs, KAk 8bINOAHAOMCAMEHCECHTMGUN CHEROIb3 (-
8aHueM ey uriuli bubauomeruioslream.

B aToM paznene Takke paccMaTpuBACTCSl MPMMED MPOTPaMMBbI, B MPOLIECCE BBINOIHEHHSI KOTO-
poit BHayae B (hailibl 3amyChIBAIOTCSl TEKCTOBBIE M YMC/IOBBbIE JAHHbIE, a 3aTeéM 5T K€ JaHHbIE
CUNTHIBAIOTCS. TeKCTOBBIE TaHHbIE 3aTMCHIBAIOTCS B OAWH (hafia, a YKCIOBbIe — B APYTOWL:

//OrkpmTire Gdalia new. txt
of stream oOuzFile ("new. txt™) ;

//3anuce b 3toT aiin TexcTorol MHGOpMALUU
cOutvile << "Row, TOow, Tow your boat";

//Teneps OTOT $aflyl SaKpHBaeTCA
cOutFile.clozel();

//CTrpeTIre Apyroro daia v 3amuch B HETrO YUCIOBBIX JaHHBIX.
//'O6paTute BHMMaHME, 4YTO 4YHCJAa OTACJSIOTCS APYr OT JApyra
//rmpotenama

aOLtPile. open ("number. txt ")

sOuzFile << 15 <K<K " "« 42 <" "KL

Outrile.close();

Hanee mist oTKpbITUS (PAiIOB MU CYUTHIBAHUS MH(MOPMALIMK WCMOb3yeTcsl Kiace i fstream. B
JTAHHOM CiTydae (haiiT OTKpBIBAETCS HE C TOMOIIBI0O KOHCTPYKTOpa TP CO3IaHWU TTOTOKOBOM Tiepe-
MEHHOI, a HEMOCPEe/CTBEHHO, TyTeM BbI30Ba MeToma open. He mMeeT 3HaYeHUs!, Kakoi CIioco0 Bbl
BBIOEpeTe, 00a paboTaIOT OAMHAKOBO XOPOIIIO.

+-

ifstream olnFile;
~inFile.open{ "new.txt") ;

s coxpaHeHus1 uH(OpMallMH, CUMTBHIBaEMOl U3 (aiina, cosmaercs Oydep. B maHHoM ciydae
pasMep Oydepa paBeH MATUAECATH OaiitaM. YodcauTech, YTO pa3Mep HMCIIOb3yeMOro Bamu Oydepa
0oJIbIIIE CAaMOTO OOJIBIIIOTO 3JIEMEHTA, KOTOPhIA MOJDKEH ObITh cuMTaH. EciM Bbl TOYHO 3HaeTe, aje-
MEHTBI KaKOro pa3Mmepa JNOJDKHBI CYHMThIBaTECR, ClenaiiTe Oydep Oosbliie, yeM pa3Mep Jro00ro u3
aTHX 37eMeHTOB. C Jpyroit CTOpOHBI, YCTAHOBUB pa3Mep Oydepa, Bbl MOXETe OrpaHU4YUTh MaKCH-
MaJIbHBIN pa3Mep MPUHUMAEMbIX MPOrpaMMOil TaHHBIX.

JanHble u3 (paiia CUMTHIBAIOTCS B Oydep M 3aTeM II0 OTHOMY 3JIEMEHTY 3a pa3 OTOOpaKaroTCs
Ha 9KpaHe:
pinFlie >> p;

p << engl;
> p;

s €
CLkl <9 D <9 endl:

3areM OaHHBIE CYMTHIBAIOTCA M3 (haiiia, Comep:KaIllero YrciioBylo MH(popMalmoo. YToObl mpoyn-
TitTl BCC YHMCIA. McTonb3yeTcs mmkn while. OyHKImMS e ¢ £ Ha Kakaod WTepaly LKA TpoBepsi-
CT, OCTAIOTCS JIM ellle JaHHbBIe [T CYMTHIBAHMS. [10CKONIBbKY CUMBOJI OKOHYaHMS (haitia MHTepIpe-
TUPYETCSl KOMITIJISITOPOM KakK 4MCJIO, YTOObI OH TOXE He ObUI OTOOpakeH Ha 3KpaHe KakK OJHO M}
quceT, CYMThIBAEMbIX U3 (paiiia, mepen KOMaHION OTOOpakeHWsT JaHHBIX Ha 9KpaHe TOTONHUTEIHHO
HCITONb3yeTcs:  oreparop if:

Yot

//CuuTLEaHMe JAaHHBIX M3 (ailna
while ('olInFile.eofl})
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//YTeHue ducna
olnFile » nTempNum;
//Ecau 4ucio He SIBASIETCS CUMBOJIOM OKOH4YaHUs aiiga, OHO
//oTobpaxaeTcs Ha DJKpaHe
if (foInFile.ecf())
cout << nTempNum << endl;

cInFile.close();

OOparuTe BHMMaHUE TakKe Ha TO, YTO MH(MOpMAaLMsl U3 TEKCTOBBIX (DAIIOB CUMTHIBACTCA T10
OIIHOMY CJIOBY 3a pa3. DTO O4YeHb YIOOHO IS TTOCIICIYIOIISH 0OpabOTKI CUNTHIBAEMBIX TaHHBIX.

CneuunanbHblie KOMaHAbl, NOrpy>xaembieé B NOTOKU AAHHbIX

Hitxe BBI MOXKeETe YBUIETh HEKOTOPBIE KOMaHIbI, KOTOpPhIe BKITIOYAIOTCS B TIOTOK IIIST TOTO, YTO-
OBl YIIPaB/ISITh CIOCOOOM YTEHMST M 3amucu JaHHbIX. CaMu 1o cebe 3TV KOMaHIIbl (Ha3biBaeMbIe HO-
MOKO0BbIMU MAHUNYAAMOPAMU) HAKYIA HE 3aIMCHIBAIOTCI M He CUMTHIBaOTCSI. OHU JIMIIbL OMpee-
JISIIOT OCOOEHHOCTY CUMTBIBAHMST VI 3allMCH CIIEAYIONINX 32 HUMH 3JIEMEHTOB:

dec — YMCIIO CUMTHIBAECTCS WM 3aITCHIBACTCS KaK 3HAUCHUE TUTIA decimal;
hex — 4YuCcIo cUUTHIBAETCS WM 3aIlMChIBAETCs KaK 3HAYEHUE TUIIa hex;
OCt — YHMCIIO CYMTHIBACTCS WM 3alTMChIBACTCS KaK 3HAYeHME THIa octal.

Hanpumep, ecm BBOIMMOE ITOJIb30BAaTENIeM YHCIIO TOJDKHO ObITh MHTEPIIPETUPOBAHO KaK 3Ha-
yeHue Tura hex, HabepuTe TaKoi KOMI:
cin » hex >> TempNum;

Mo3HO TakKe WCITONTb30BaTh TIPUBEICHHBIN HIDKE KO KaK BapMaHT Mpeo0pa3oBaHUsT 3HAYCHIST
Thna hex K 3HayeHuto tuma decimal:
//YTeHue Yuclla KakK 3HaYyeHUs Tuma hex
cin >> hex >> TempNum;
//OTobOpaxeHre HSTOTO Xe 4Yucjiaa KakK 3HayeHus tuma decimal
cout << dec « TempNum;

¢0pM aT nepegaBsaemMbiX AaHHbIX

ITo ymMonmuaHuIo yuciia BBIBOISITCSl HA 3KPaH, Ha MevyaTb WIM 3alMChIBalOTCs B (haiiibl 6e3 1odaB-
JICHUST MEXKIy HIMH KaKUX-JIMOO CUMBOJIOB WM TpooesioB. Eci Heo6XoaMMo, X MOXKHO pa3neisTh
MeXIy COOOl MTOMOMHUTEIbHBIMU TpodeaMu. DTO 0COOEHHO YIOOHO, €CJI Bbl XOTUTE Pa3MeCTUTh
yycia 1o cronbuaM. YToObl OTHEUTH YKCIIa APYr OT Apyra IpobesiaMu, WCITONB3YiTe (DYHKIMIO-
yreH widtna:

//OTobOpaxeHue 4ucen ¢ wHTepBajoM B 20 mpobeson
cout.width (20);

Bmecto mpoGesioB MOTyT ObITh MCIIONB30BaHbI KaKMe-TO APYrve CMMBOJIBIL. Harpumep, MOXHO
3aIOJTHUTH TIPOCTPAHCTBO MEXKITY YMCIaMU 3Be3M0YKaMu (*), 4TOObI HUKTO HE CMOT JOIHCAaTh, CKa-
3KeM, K TUIATeKHOMY YeKY MapoyuKy HyJei:

//3amonHeHne 3BEe3M0YKAMM TPOCTPAHCTBA MEXIY OTOOpakaeMbIMM 4YHWCIaMU
cout.fill('*";

DTOT 3Xe TIPUEM MOXKHO MCITOJIb30BATh U TIPY 3aITUCH YMCIIOBBIX TJAHHBIX B TIOTOKOBBIE (haiisibl.

3anuceiBaTh JaHHbIe B (ailiibl, OTOOpaKaTh Ha 9KpaHe, a TAKXKEe CUMUTHIBATh MX OTTYIA MOXHO
ThICSTYaMU CITOcO00B. EcTh ellle MHOXKECTBO MCITOIb3yeMbIX ISl 3TOTO JOMOJTHUTEbHBIX KJIACCOB,
KOTOpbIe B KHWTE He paccMmartpuBaiorcs. Eciu Bbl XOTUTE CTaTh MacTepoM BBOIA-BbIBOIA, 0OpaTH-

naBsa 21. NOTOKU AaHHbIX 253



TECh K paszfeny crpaBo4Hoil crcteMbl Visual C++. KOTopbIi MmocssiieH (GyHKLmsIM iostream. [ToMu-
MO YTeHMsI OOIIMX pa3lesioB O IMOTOKAX JAHHBIX M IOTOKOBBIX Kjlaccax, MOXeTe OOpaTUThb 0Co0oe
BHMMaHME Ha pasfesibl, MOCBsILEHHbIE MeTomaM (opMaTUpoBaHus, opMaTUpyIuM draraMm 1
MaHHUITYJIITOPaM.

Koe-umo o padome ¢ pairamu

Hicxe npuBeneHO HECKOJILKO COBETOB, KOTOPBIE IIOMOIYT BaM IIpU paboTe ¢ ¢haillaMi JaHHBIX.

v

Crapaiitech 0OIHOBPEMEHHO He 3alHMCHIBATh JaHHbIE B ()aill 1 He CYHATHLIBATHD UX
oTtyna. GopMaibHO 3TO JejIaTh MOXHO, HO MHOILIA TaKue AeUCTBUS (OCOOEHHO 3TO Ka-
caeTcsl HaYMHAIOUIUX MPOrPAMMMUCTOB) MOTYT MPUBECTU K TOMY, YTO BO3HMKHET ITyTaHU-
11a B OMpeNesieH MecTa, ¢ KOTOPOIo JaHHbIE JOJDKHBI CYMTHIBAThCS, M MECTa, HAYMHAsI
C KOTOPOTO JaHHBIE JOJIKHBI 3aITMChIBATHCS.

Ecim a1a 3anMcd 4MCJIOBBIX JAHHBIX HMCHOJIb3yeTcss KoMaHaa << OMOJIMOTeKH
iostream, YMC/Ia 3aNMMCHIBAIOTCS KAK TEKCT 0e3 KAKMX-JIM00 NMPOOeJIOB MEXKITy HAMM.
Tak, ecu Bbl XOTUTE, YTOOBI Pe3y/ILTATOM 3allMCH Yucel B (hailsl Oblaa CTpoKa

34 5,6 66,28 8,
a HE
3,45,666,288,

HYXHO I103a00TUTLCS O TOM, YTOOBI IOC/IE€ KaXKIOro 3allMChIBAEMOrO YMciia ObLT J00aB-
JieH mpo0ei. 11 3Toro MoxeTe UCHoJIb30BaTh, HAIIpUMeEp, TAKO KO/

" "

cout << foo « ;

B koHnne haiina pasmeniaercsi CelMaIbHbIA CUMBOJI (HA3bIBAEMbIid CMMBOJIOM OKOH-
yanus ¢aitia U1 MHOIIA 0003HAYAEMbIii KaK ¢df), KOTOpbIi TOBOPUT KOMITIJISTOPY:
"Dii! Ha mue ¢aiin 3akanumBaetcs’. Kak TOJIbKO KOMITWISITOP BUIAWT 3TOT CMMBOJI, OH Cpa-
3y e OMpeesieT, YTO TaHHBIX 15T CYMTHIBAHMST B 3TOM (haiiie 6obiiie HeT.

C1poka cUMTBIBAEeTCS JI0 TeX MOp, MOKA He OyJdeT JOCTUTHYT CHMMBOJI OKOHYAHMS
¢haiina wm cuMBOJI mepexona Ha HoBylo cTpoky (\11). Eciii nocnenHsist ctpoka aitia
He 3aKaHYMBAaeTCsI CUMBOJIOM TIEepeXofia Ha HOBYIO CTPOKY, Cpa3y ke TOocie ee CUUThIBA-
Hus puKcupyercst HakT oKoOHYaHMs haiia. '

Ecm 1ji1 cUMTBHIBAHMS YHCJIOBBIX JAHHBIX MCIOJIB3YeTCsl KOMaHIa » OMOJIMOTEKH
iostream, cumBoJ1 OKOHYaHUs (haiina He pacno3HaeTCs1 NPU CYMTHLIBAHMM MOCJIE-
Hero uuchaa. (B atoM, Hanpumep, ommmure C++ ot s13pika C, B KOTOPOM IPU CUMTHIBA-
HUY TIOCJIETHETO YKcia onpenaensiercs: (pakT okoHyaHus aiina.) [ToaToMy, ecm Bbl He
o0OpaTTe BHUMaHUE Ha JaHHOE OOCTOSITENLCTBO, MPOrpaMMa MPOYMTaeT CUMBOJI OKOH-
YaHus (paiiyia Kak ele ofvH 3JIEMEHT M TIOMbITaeTCs TPeoOpa3oBaTh €ro B YKCIIO.
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I'maga 22

Co3paeM nonb3oBatenbCKuii MHTEpdeic

B omoii zaake. ..

¥* Yro o6o3Hauaer TepMuH WinForms
» Cosnanue (HopM ¥ YIPaBISIONIMX 3JIEMEHTOB

> (O6paboTka cobbIThIA

F ¥

BepHOE, KOMIIBIOTEpHBIE TIypy KommaHuu Microsoft, paGoraBiime Han CO3MaHUEM
« & cpenpl .NET, xoremm OBITH yBepeHBI, YTO WX TBOpeHUe momoosaT Bce. Cpema .NET
CIoCcOOHA pelllaTh pa3HOOOpa3HeWIle 3adauyn: OT YIpaBJICHMS BBOJAOM-BBIBOIOM JaHHBIX, 0
CO3laHMsl TMporpamMm, paboTaioiiux B Web M OCHAIEHHBIX CaMbIM TMOTpsiCaloOlIUM rpaduye-
ckUM MHTepdeiicoM. DTa I1aBa IMOCBSIIEHA BOIMPOCaM pPa3paboTKU Tpaduueckoro IoJib30Ba-
tenbckoro mHrepdeiica (Graphical User Interface — GUI) ¢ ucnonb3oBanueM .NET-kaaccos
GUI, xoropeie 00bIYHO 0003HAYAIOTCsT TepMUHOM WinForms. (DopManbHO 3TH Kiacchl Ha3bl-
BaioTcs Windows Forms, HO mporpaMMuCTbI, KOTOpbIe C HUMU pabOTalOT, Ha3bIBAIOT HUX MPO-

cro WinForms.)

NET-knaccet WinForms noaxitouaoTcsi K uHTepdeiicy cpeabl Windows 1M B3auMoaeicT-
BYIOT C €rO 3JIEeMEHTaMU (IMAJIOTOBBIMU OKHAMU, KHOIKAaMU, MEHIO, CIUCKaMu U T.1.). OHu
HEMOCPEICTBEHHO O0palllaloTcsl K KOMITOHEHTaM cpeabl Windows, KOTOpble MpPeaCcTaBisIIOT OT-
JedbHbIE BJIEMEHTBl TOJIb30BaTeNbCKOro UHTepdelica. Hanpumep, ob0bekT Kiacca Sys-
tem. Windows.Forms.CheckBox BeIIIAMT M paboTaeT TOYHO TaK Xe, KAK U JII00OM Opyroi
draaxok (check box), pacrnojioXeHHbII Lae-HUOyab B AuaioroBoM okHe Windows. DTo o3Ha-
yaeT, 4yTo Bbl MoxeTe co3aaBath .NET-mnpuinoxeHusi, UCHOb3ysl BCE IMPEUMMYILECTBA CPENbI
.NET, CLR u Bcero, 4To UM COITyTCTBYET; B TO e BpeMsl OHU OyayT UMETb BCE XapaKTepH-
CTUKM U BO3MOXHOCTU TpuoxeHuit Windows.

Ocnobunos nadop uncipymeninol

Knaccet WinForms mnpencrasisitor ogHy u3 yacteir Windows API (Application Program-
ming Interface— mporpammublii uHTepdeiic mpumroxenus). Jdpyrme yactu Windows API
MpeACTaBIeHbl APYIMMU KommoHeHTamu NET. Hampumep, uHTtepdeiicy rpaduyeckux yct-
porictB (Graphical Device Interface — GDI) B cpene .NET COOTBETCTBYIOT KjacChl Sys-
tem.Drawing.

BompimmHcTBO KitaccoB WinForms MCTIONB3YIOTCS VTSI CO3MAaHMsI BU3YAIBHBIX CPEICTB YITPaBJIe-
HMSI, KOTOPBIE SIBJISIIOTCSI COCTAaBHBIMU KOMIIOHeHTamMu cpenbl Windows. HekoToprie M3 HMX, Ha-
npumMep o0beKkThl Kilacca ContextMenu, He Bcerma otoOpaxaroTcss Ha akpaHe. Criocod ortoOpaxke-
HUSl IpYTUX 3apaHee onpejencH. Tak, Hanpumep, o0beKThl Kiacca MainMenu Beerga oTobpaxaror-
Cs1 B BepXHei 4acTy OKHA ITPOrpaMMEL.

B tad: 22.1 npuBeneH cnmcok Tex kiaccoB WinForms, KoTopble. BeposiTHee BCETo, BbI Oynere
WICITONIE30BaTh B TTIOBCEMHEBHON paboTe.
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Ta6nuua 22.1. Haubonee yacto ucnonbsyemsie knaccbl WinForms

Knacc OnucaHune
System.Windows.Form

Application YnpasnseT nporpamMmon, B TOM HYMCAe ee 3anyCkOM U OCTaHOBKOMN

Button KHonka, vHorga HasblBaeMasi Takke KOMaHAHOM KHOMKOW. LLlenyok Ha kHomke
B/IEYET 3a COOOI BbINOMHEHME KaKMX-TO AEACTBUIA

CheckBox dnaxok. MoxHO BbIGpaTb CPasy HECKOSLKO GiakKOB, MPUHALIEXALLUMX OOHOM
rpynne (B OTAM4Me OT nepekoHaTenei)

CheckedListBox Cnmncok $naxkoB, KOTOPbIA MOXHO MPOKPYYMBaThb. INEMEHT MOXET BMELLATHL B
cebsi MHOXECTBO (PNaxkKOoB, 3aHMMAsH MPU STOM HEDOMbLLOE NPOCTPAHCTBO

ComboBox Mone co cnuckom. B Hem Bbl MoxeTe nMbo HabpaTb COOCTBEHHOE 3HaueHue,
nmbo BbIGPaTb M3 CnMcka OOHO M3 npedjiaraeMblx 3HadeHuin. CyluecTyet
HECKOJIbKO BMIOB MOJIEN CO CMNCKOM

ContextMenu KOHTEKCTHOE MEHIO (OTKPbLIBAETCA MOCMe LUeHka MNPaBoM KHOMKOW MbILLK).
lMo3BonsieT nonb3oBaTenio BbiGpaTb KOMaHOb! WM OMUMKU, OTHOCSLLMECS K TOMY
3/IEMEHTY, Ha KOTOPOM OH LLEJKHYI

DataGrid Tabnua HaHHbIX, B KOTOPOI OTOOpaxaeTcs WHbOpMaumsl, COXpaHeHHas! B
nctouHuke aaHHbix ADO.NET. Ctonbubl Tabnmubl AaHHLIX COOTBETCTBYIOT MOJSIM
B MCTOYHUKE JAHHbIX, & CTPOKW ~ 3arnncsim

FileDialog [nanoroBoe OkHO, NPeOoCTaBNsIoLLEe MOSb30BATENO BO3MOXHOCTbL 00630pa Ans
Bblbopa daiina, KOTOpbIA AOMKEH ObITb OTKPLIT, WM Narku, B KOTOPOW AOMKEH
ObITb COXPaHEH HOBbIV daitn

Form Basosbli  knacc WinForms, 13 KOTOPOro nyTem HacnenoBaHust COo34atoTcs
KJlacehbl, onucbiBaloLLme Bce GopMbl Ballein nporpammel. MNpor3BoaHbIe Kiaccsl
MOrYT NPEeACTaBNsATb Kak MOCTOSIHHbBIE, TaK 1 AYasioroBble OKHA

Label Hapgnucb. OtobpaxaeT TeKCT, KOTOpblA 0ObMHO OTHOCUTCS K APYrm
aNemMeHTaM ynpasneHus. Monb3oBaresib He MOXET U3MEHUTb TEKCT Hagnmcu

Linklabel MMnepcebinka, LWEMYoK Ha KOTOPON MPUBOAWT K OTKPbITUi0 Web-CTpaHuub! vnn K
LpYyrum AeCTBUAM
UstBox Crncok. [Monb3oBarentio MPefoCTaBNSETCS BO3MOXHOCTb BbIOpaTb OOHO U3

npeafaraeMblx 3Ha4YEHWUIN

ListView Cnncok, copepkawmin B cebe 9NeMeHTbl M COOTBETCTBYIOLME UM
NVKTOrpamMmbl. Takue Crmcky LUMPOKO ucnonb3ytotes B cpene Windows, u Bbl
HaBepHsKa 4aCTo C HUMU CTAJTIKUBUIUCb

MainMenu MmaBHoe MeH0. OToOpaxaeTcs B BUOE CTPOKM B BEPXHE 4acTy OKHa
nporpaMmbI

PicturaBox PucyHok. VicnonbayeTcs ans otobpaxeHnst rpadukn B OkHe GOopMbl

ProgressBar MHovkaTop BbinonHeHus. OTobpaxkaeT CooBLUEHNS! O BINOJIHAEMON ornepaumn
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OkoHyaHueTabn.22.1

Knacc OnucaHue
System.Windows.Form

RadioButton Mepekmodarens. M3 rpynmbl nepeksiodareneii MoxeT ObiTb BbiGpPaH TOJMLKO
OAMH nepeknoyaTesib

RichTextBox OKHO C NNOTHBLIM TekcToM. OToGpaxKaeT hopPMaTMPOBaHHbIN TEKCT U NO3BONAET
nonb30BaTesNto Habupatb HOBbIA TEKCT, KOTOPLIA B JAsIbHENLLIEM MOXET ObiTb
1Cronb30BaH NporpamMmoi. dopmMaTnpoBaHMe MOXET BKIIKOHATh MOMYXUPHOE
HauepTaHue, KypcuB, Mapkepbl ab3aLa 1 rmnepcebikm

Splitter Pazpenutens. M03BONSET MOML30BATENSAM M3MEHSTb B OKHE (DOPMbI pasMepsb!
3MIEMEHTOB YNPaBieHUs

StatusBar CTpoka COCTOsIHMSI, pacrioniaralolliasicl B HUXHEM 4YacTM OkHa OopMbl.
OtoGpakaeT UHdOopPMaLMIo 1 COOBLLEHUS A1 NMOJb30BaTENS

TabControl AnemeHT ynpaBfieHns, codepXallmii Habop BKIaAOK. [onb30BaTENlb MOXET
NepexoauTb OT OAHOM BKNNaOKV K APYrOM, LUEKas Ha MX KOpeLLKax

TextBox TekctoBoe none. OtobpaxaeT TEKCT M MO3BONSIET MOJL30BATENO HabpaTb CBOW
TEKCT, KOTOpbI B AanbHeiwemM OyaeT MCrnonb3oBaH NMporpamMmoit. TekcToBble
nong MOryT COCTOATb N3 HECKOJIbKUX CTPOK

ToolBar MaHesnb MHCTPYMEHTOB, Ha KOTOPOW Pa3MELLIAoTCst KOMaHaHbIe KHOMKK. LLlenkas
Ha KHOMKax, nosib30Baresib MOXET MHULUMMPOBATL TE NN UHbIE ,El,eVICTBVIFI

TreeView [llepeBo, NpencTasnsioliee MHGOPMALMIO B MEPAPXMHECKOM BUOE,  Kak,
Hanpumep, Aepeso nanok B okHe Windows Explorer

Poprase

Ceiiyac, HaBepHOE, MEPCIEKTUBA CO3AaHMs MPOrpaMM C MCIIOJIb30BaHUEM WMHCTpyMeHTOB Winkorms
KaXeTcsl BaM BeCbMa COMHUTEIbHOM. Eciu BbI yKe MbITATUCH co3daBaTh MporpamMmMbl st Windows u uc-
MOJIB30BAIM IS 3TOTO TaKue MPWIOXKEHUs, Kak, Hanpumep, MFC, Bbl MoxXeTe Moaymarb, 4TO NPU UC-
MoJIb30BaHUM KiiaccoB WiiiForms BamM mpuaercsl CTONKHYThCS ¢ TeMU Xe TpobiaeMamMu. He niepexuBaiite,
510 He Tak. Kommnanua Microsoft yuia cBoil npeablayliuii omneIT, U ee HOBOoe TBopeHue — cpena NET —
00BEKTHO-OPUEHTUPOBAHHA U OTJIMYAETCS 0CO0OI MPOCTOTON B UCIIOJb30BAHUU.

Y1o6sl co3naTh GOpPMY, HYKHO BBITIOJIHUTH TPY OCHOBHBIX IIIara.

1. Co3paTb HOBbIN Knacc nyTem HacnegosaHus knacca System.Windows.Forms.Form.

2. HacTtpounTb HOBYIO HOpMY (Pa3MeCTUTb Ha Heln ynpasnsiowme afaeMeHTbl U T.1.).

3. Onpegenutb NOpsSaoK B3aMMOLENCTBMA NpOrpamMmbl U CO34aHHON DOPMBbI.

HacnepnosaHve ¢opm

Bce ¢dopmbl, KOTOpBIE MCITONB3YIOTCS B Balllell TMpOrpamMMe, CO3MaloTCsl IyTeM HacJeIOBaHUS
kiacca WiiiForms, KoTopblit Tak 1 HasbiBaeTcsl — Form. B mpoluecce HaclienoBaHUsl ompenessiercs,
KaKk HoBas ¢dopMma OyIdeT BBIMISIIETh M Kak OHa Oyner paborarh. [Ipom3BomHBIN Kiacc OT Kjacca
Form co3naetcsi o4eHb MPoOCTO.
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gc class MyForm : public Form
T

public:

.MyForm():

r

MM, o
o I/ICHOJILSYI/ITG KO £gc, YTOOBI AKTUBU3UPOBATL BO3MOXHOCTb aBTOMAaTU4YCCKOTO

VIIPABJICHUST TIAMSITHIO, BBIIEISEMON Il OOBEKTOB CO30aBaeMOro Kilacca.

JI1s1 HOBOTO Kilacca OOBSIBUTE KOHCTPYKTOP, C TIOMOIIIBIO KOTOPOTO BITOCJIEACTBUU OYIyT OTpe-
JIeJieHbl BCE XapaKTePUCTUKU CO3MaBaeMoit (POpMBI.

HacTtpoiika popmbl

OcHoBHast paboTa, KOTopasi KacaeTcsl OIpenesieHHsl TTapaMeTpoB HOBOM (hOPMBI, COCTOMT B 1O-
0aBeHUM K Hell 2IeMEHTOB yrpasiieHusl. OCYIECTRISETCS 3TO CIEAYIOIMM 00pa3oM.

1. Co3snaiite 00BEKTHI KJIACCOB, KOTOPbIE ONMCHIBAIOT OTEJIbHbIE JIEMEHTbI YIIPABJICHHSI.

Button *poCK = new Button();
RichTextBox *poTE = new RichTextBox{);
PictureBox *polmg = new PictureBox ();

2. YcTaHOBHTE CBOWCTBA DJIEMEHTOB yNpaBJeHHs.

//OnpeneneHue CBOWCTB KHOIKHU
poOK->Text = "OK";

peOK->Left = 280;

poOK->Top = 350;
poOK->BackColor = Color::Blue;

3. ToGaBbTe 3;1eMeHTHI ynpaBieHus K Koyuiekupuu Controls Bameii ¢opmbi.

this->Controls->Add (poQK) ;
this=->Controls~>Add(poTE);
this->Controls->aAdd (polmg) ;

L1 Ykazareib this-> ucmone3yercss B TeX ClydasiX, KOIa BBl HaOMpaeTe KOJbI (DYHKITHIA-

YJIEHOB, K YMCITY KOTOPBIX OTHOCHUTCSI, HaIlpyuMep, KOHCTPYKTOp. 31eCh 3TOT yKasaTellb
HCNOML3YETCA, YTOOBI C TIOMOIIBIO BO3MOXKHOCTU pefaktopa Visual C++ BbIIEISTh 1iBe-
TOM OTHEIbHBIE CHHTAKCHYECKHE 3JIEMEHTHI, TeM CaMbIM O0O3HA4MB, YTO HaOMpaeMble
KOIIbI OTHOCSITCSI KO BCeil (popMe, a He TOJIbKO K OITHOMY U3 €€ JIEMEHTOB YIpaBICHYSI.

Kpome Toro, Bl MoKeTe OMNpeIenTh CBOMCTBA caMOil (DOPMBI:
//Onpenenenne pa3mMepoB (QOPMBI
this->Width = 600;
this->Helght = 400;

OTkpbiTHE PopMbI

ITocre Toro kak Bbl co3nanute OpMy 1 OTPENENIUTE €€ XapaKTePUCTUKU, BaM €1lle HY>XXHO OyIeT
COOOIINTL KOMIWJISITOPY, YTO 3Ta (hopMa IoKHA ObITh IaBHOM (popMoii Baiield mporpamMmsl. JIst
3TOro MCrosb3yercs kimace System.Windows.Forms.Application. Merton Run 3Toro Kiacca mpuHHU-
MaeT B KauyecTBe apryMeHTa yKasareslb CO3JaHHON (hopMbl M [efaeT ee IIaBHOW IUIsl Ballieil mpo-
rpamMmbl. O0bIYHO MeTo Run BbI3biBaeTcs yHKIMEH main.
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#ifdef _UNICODE

int wmain(void}

#else

int main(void)

#endif

{
Application: :Run(new MyForm{l}l’
return 0;

Odhadosra codorinii

Cosznanue n060ro rpauyeckoro MoJib30BaTeIbCKOTO MHTepdelica moapasymMeBaeT pa3paboOTKy
nmporpamMMm, obpabaTeiBalominx coObITUsI.  OCyLIEeCTBIASIETCS  3TO  TOCPEACTBOM  OOBEKTHO-
OpPUEHTHPOBaHHOTO TporpammupoBanusi. Camu coObiTuss B Windows u B cpene .NET npoucxonsar
TMOCTOSIHHO M B OCHOBHOM SIBJISIIOTCSI CIIEACTBUEM JOEWCTBUI Tojb3oBaTensi. Hampumep, mepemenie-
HUE OKHa, IIIeJIYOK Ha KHOTKE, BBIOOp MyHKTa MEHIO —BCE 3TO BOCIIPUHUMAETCS KaK COOBITHE.

CosnaBasi TIporpaMMy C WCTOJIb30BaHWEM WHCTpyMeHTOB WinForms, BBl IOJKHBI OMpPENEsIUTh,
Ha Kakue COOBITHS JOJKHA pearnpoBaTh mporpamMma. OOpabaThiBaTh BCe COOBITUSI TIOAPSI HE UMEET
HUKAKOIro cMbIcia. B melicTBUTEIbHOCTH B Tpollecce paboThl MPOTpaMMbl MOTYT MPOUCXOIUTH ThI-
CSIYM COOBITUIA, MO3TOMY, eclii Obl BCE MX HYXHO ObLIO 00pabaThiBaTh, TOJBbKO Ha HaMUcaHUE MPO-
TrpaMM YXOIWJIW OBl TOABI, HE TOBOPS yXXe O IMpoliecce OTAaAKA U 00 yCTPaHEHUM OLIMOOK.

O6pabaTbiBaTh COOBITUSI MOXHO IBYMsI cliocobamMu: JTuOO MCIOJIB30BaTh UIsI 3TOTO KJIACCHI, IO-
JIydeHHBbIE MyTeM HacliefoBaHUs, JUOO NeJerupoBaTh ympaBlieHUe coObITHMEM Apyromy kiaccy. Ha-
npumep, GYHKUMU-YIEHbl MPOU3BOAHOrO Kiacca, MNpelacrasisiomero ¢opMmy, MOTyT HEMOCPEICT-
BEHHO 00pabaTbiBaTh C061>ITI/I$[; Kacarwonuecss caMoit popmbl. Ho mormyctum, 4to B OKHe 3Toit (hop-
Mbl €CTh KHOIIKa, Ha KOTOPOW JOJIXKEH IIeJKHYTh Mojb30oBaTelb. BaMm, HaBepHOe, He XOTeaoch Obl
cO37aBaTh ellle OAWH OTHENbHBIN KJlacc, MPEACTABISIONINN KHOIKY, TOJIBKO IJISI TOTO, YTOOBI OTpe-
NIEeJWTh, YTO JAOJDKHO TIPOM3OMTH Tocie imenyka Ha Heil. [loatomy cpema .NET Bkiowaet B ceOst
KOHIETIIUIO deseeupoganusi, KOTopasi MO3BOJISIET COOBITHE, OTHOCALIEECA, HaNIpUMep, K KHOIIKEe, 00-
pabaThiBaTh (PyHKIMEH-uIeHOM (GOpPMBI, HA KOTOPOW 3Ta KHOIIKA PacIiojioXeHa.

Kak Bumute, npoiiecc o0paGOTKU COOBITUI TECHO CBSI3aH ¢ 0OBEKTHO-OPUEHTUPOBAHHBIM IMPO-
rpammupoBanueM. CosnmaBasi TyTeM HacjeIoBaHMs Kjacc, MPeACTaBIsOIUi (hopmy, Bbl n10o0aBisie-
Te K HeMy (YHKUMM-YIEHBI, nejaloue 3Ty ¢opMy paboueid, BKIIOUas NeJeTMPOBAHHBbIE, KOTOpPbIE
JealoT pabourMM 3JIEMEHTHI YIpaBJIeHUS, PACIOJOXEeHHbIE Ha 3Toi dopme.

O0beKTbl, KOTOPbIE YMEIOT pearupoBaTtb

[Mpencrasisionue GOpMbI U 2JIEMEHTHI YIPAaBIEHUST KJIacChl MMEIT MHOXECTBO BCTPOCHHBIX
(GYHKIMIT-UJIEeHOB, TIpeAHa3HAYeHHBIX JUIT 00paboTKU coObITHii. TakuM 00pa3oM 3HAYUTENBHO YII-
polIaeTcss TPOILECC CO3MaHMsI COOCTBEHHBIX IPOTPaMM, 0OOpadaThIBAIOIIMX COObITHs. EIle ommH
IUTIOC COCTOUT B TOM, YTO, €CJIM BaM HEOOXOMIMUMO KaK-TO W3MEHUTh MOBEJACHUE MPOU3BOIHOTO
KJacca, MPOCTO BOCIOJB3YUTECh BO3MOXHOCTBIO MEPErpy3kd U HU3MEHUTE HYXHbIe BaM (PYyHKIUHU-
yieHbl. MMMeHa Bcex (PyHKIMII-WIEHOB, MpeIHa3HAUYeHHBIX I 00pabOTKU COOBITHI, HAUMHAIOTCS C
oykB On. Hampumep, dyHKOUS-4IeH, TMpegHa3HayeHHas I o0paboTku cobeithst MouseMove
(TlepemelneHre Kypcopa MbIlin), HasbiBaeTcss CnMouseMove. Cnucok Ha3BaHMN Bcex (DYHKIIMIA-
4JIeHOB, 06pabaThIBAIOINX COOBITUS, BBl MOXETe HaliT! B crpaBouHoil cucteme Visual C++ .NET B
pazmene Protected Instance Methods. Ilockonbky Bce 3T (YHKIMU SIBISIIOTCS 3allUAIIEHHBIMU
(protected), OHUM MOTYT OBITh TIEPETPYKEHBI M BBI3BAHBI TOJBKO U3 MTPOU3BOMHBIX KJIACCOB.
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INpenmnonoxum, HarprMep, YTO Bbl XOTHTE, YTOOBI TIPU MEPEMEIEHNH T0JIb30BaTeieM Kypcopa
MBIIIA B OKHE CO3IaHHOI BamMu (DOPMBI It Kypcopa TOCTOSIHHO OTOOpaXKalioch TeKyIllee 3HaueHue
koopnuHatel X. YToObl cienarh 3T0, BaM HYXXKHO Meperpy3uTth (yHKIMIO-WieH Onbot seMove, HO
JUTST 3TOTO BbI JOJDKHBI 3HATh ee curHatypy. (CurHatypa (yHKIMU OTIPEAesisieT TUT BO3BPALIAEMOTO
€10 pe3ysbrara, a TakkKe KOJMYECTBO M TUIl NEpeAaBaeMelX €il apryMeHTOB. JlOMOMHUTENbHYIO UH-
dopmarmio o curHatype QyHKIMIA BBl Haifnere B IiaBe 18.) Bel MoxeTe Haifti ormicaHue (pyHKIMN
OnMouseMove B cripaBouHoii cucteme Visual C++ WM IIpoCcTO BOCHIONB30BaTHCSI BO3MOXKHOCTBIO
IntelliSense pemakTopa Visual C++. (ITompo0yiite HabpaTe On u, yaepxusast Kiapuiry <Ctr!>, Ha-
>kMute mpoder.) M B Tom 1 B Ipyrom ciiydae Bbl yBummte, 4to dyHkimss OnMouseMove momkHa
OBITb OOBSIBJIEHA TAKWM O0pa3oM:
void OnMouseMove (McuseEventArgs *e};

Bol, HaBepHoe, cnipocute: “UTto 310 eme 3a MouseEventArgs?" [eno B TOM, UTO Kaxmast
¢yHKLMsI, 0OpadaTbIBarollas COObITHE, JOKHA MMETh KaKyl-TO MHGpOPMALMIO O CAMOM COOBITHU.
Tak, Hanpumep, ¢yHKimsT OnMouseMove BBI3BIBAeTCSI KOKIBIA pa3, KOIIa MOJIb30BaTe/lb IepeMe-
IIaeT Kypcop MBIILIM, HO OHA TaKXe JOJDKHA 3HATh, Kyda Kypcop nepemertaercs. IMeHHO st 3Toro
u cyuiectByerT aprymeHT MouseEventArgs, y KOTOpOro ecTb CBOICTBA, TMO3BOJISIOLIME OIpe/e-
JIUTh TeKylue koopavHatel X U Y Kypcopa MbIid. st Ipyrux COOBITUI TPETyCMOTPEHBI Ipyrue
apryMeHTHI.

Kaxnast ¢yHkupmss o6pabOTKM COOBITMII B KauyecTBe apryMeHTa IIOoJy4aeT yKasaTeb,
CCBUTAIONIMICA Ha OOBEKT MPOM3BOIHOIO KJIacca, MOJTYYEHHOTO IyTeM HacJeI0BaHMsI
kinacca EventArgs (wm ke Ha oObekT camoro kiacca EventArgs). CyiectByer
TOYTH COTHSI KJIacCOB, TIPOM3BOMHBIX OT Kiacca EventArgs.

ITocne Toro kak ¢yHkimst OnMouseMove 00bsiBJIeHa, OHA JO/DKHA ObITh orpenenaeHa. YToObl
oTo0paXxaTh 3HAUEHUE KOOPIMHAThl X Kypcopa MBI, 100aBbTe K KIacCy B KauyecTBE WieHa JaH-
HbIX 27ieMeHT yrnpanieHusi Label (Hanmuch) u cBolictBy Text aToro oObekTa MpUCBONTE 3HAUYEHUE
cBoiictBa X o0bekta MouseEventArgs:

void MyForm::OnMouseMove (MouseEventArgs *e)
{

//OTobpaxeHue KOOpAMHATHI X .
m. poXPosition->Text = e->x.ToString();

B mporiecce BbITIONHEHMS 3TOM MPOrpaMMbl Bbl YBUIUTE, YTO HANIWCh CO 3HAYEHUEM
KooparHaThl X OOHOBIISIETCS KaXkIplil pa3, KOraa Kypcop IepeMelaeTcs Halm ITyCThIMU
yyacTkamu (opMbl. Jleo B TOM, YTO MpU pa3MeIeHUU Kypcopa Haj JIIOObIM 3JIeMeH-
TOM YIIpaBIIeHUsI, COOBITHE Mouselove OyIeT OTHOCHTBCS YKe K 3TOMY 2JIeMEHTY U
cama ¢dopMa He OyaeT pearpoBaTh Ha MepeMeleHre Kypcopa.

XopoLume MeHeaxXepbl YMeloT AeNernpoBaTb CBOM 0093aHHOCTH

Coznmanue mporpaMM, o0paOaTHIBAIOIIMX COOBITHS, ObLIO ObI BEChbMa YTOMUTEIBHBIM, €CJI ObI
IUTSl KKIIOTO COOBITHSI HYXKHO ObUIO CO3/1aBaTh HOBBIN TMPOM3BOMHBIN KIACC U TEperpyxarb (hyHK-
mmu-wieHsl. Cpena .NET ynpoiuaer a1y 3amady, Mo3Bosisisl A€IeTMPOBaTh APYTUM KjlaccaM BO3MOXK-
HOCTb pearupoBaTh Ha TO WIM UHOE coObITHE. JleiernpoBaHre MOXHO MCIIOJIb30BaTh B OTHOIICHUH
KaK ¢opM, TaK U JIEMEHTOB YIpaBlieHUs. Tak, BaM He HYKHO CO3/1aBaTh HOBbIE KJIACCHI IUIsT KaXIO-
TO OTHEJILHOTO 3JIeMEeHTa yrpasieHus. Ecaym mporpamma [o/mKHa Kak-TO OTpearpoBaTh Ha COOBI-
THE, COBEPIIEHHOE TIOJNb30BATEIeM B OGTHOLICHMHM KAKOTO-TO 3JIEMEHTa YIpaBlieHWs (Harpumep,
ITOJTb30BATEIb IIEIKHY Ha KHOMKe BbIX0A). nenervpyiite a1y 00s13aHHOCTD KJIACCY, TIPEICTABIISIO-
meMy (opMy, Tae 3Ta KHOMNKa pacroioxeHa. OYHKIMKU-YIeHbI, KOTOpble 00pabaThiBalOT AeIernpo-
BaHHBIC COOBITUSI, Ha3bIBAIOTCS Aejieratamu (delegate).
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YToObl 100aBUTH K KaKOMY-TO KJIacCy ACJICTUPOBAHHYIO (byHKL[I/I}O, HY>XHO BBIITOJIHUTH JIBa OC-
HOBHBIX Iara.

1. OObBABUTH U VIPEACANTE (DYHKIMIO-WIEH, 00padaThIBAONIYIO COOLITHE.

2. JloGaBurth aejierara.

O6bsBnieHne n onpegeneHne oobpabartbiBaoLeii coobiTue PyHKLUNN

KaxaoMy COOBITMIO COOTBETCTBYET IEJIETMPYIOLIMIA KJIAcC, KOTOPBIA OMNpenessieT, Kak OoJKHa
BBITJISIIETh OoOpabartbiBaroliast 3To cobbiThe (pyHkius-wieH. Coobituio Click, Hampumep, cooTBeT-
cTByeT nenerupyoonmii kiacc EventHendler, dyHKuus-4ieH KOTOpOro TpeOyer st cebsi 3Have-
HUSI IBYX apTYMEHTOB:
void Change Clicked(Okject *sender, EventArgs *e};

AprymeHT sender sBIIsIeTCsI 0ObEKTOM, KOTOPBIM TeHepupyeT coObIThe. B Hamiem mpumepe 3To
OyIeT KHOMKa, Ha KOTOPOU IIEJIKHYJ Mojib3oBareib. ApryMeHT EventArgs comepXut B cebe WH-
dopmarnuio o cooblTu. B maHHOM ciydyae Bce, YTO BaM HYXXHO 3HaTh, — Ha KaKOW KHOTKE IIEJIKHYIT
MOJIb30BaTe/ b, MO3TOMY 3[€Ch MCIOJIb3YeTCsl CTaHAAPTHBIM O00BEKT Kiacca EventArgs, KOTOPBINA
He HeceT B ce0e HUKAKOM JOIMOJIHUTEIbHOM MH(OPMAaIIN.

CUBE? B .NET orcyrcrByror Kakue-m160 JOMOJIHUTENBHBIE TPEOOBAHKMS OTHOCUTEHLHO HanuMe-
HOBaHUS (DYHKIIMI-WIEHOB, 00pabaThiBalOIINX COOBITUSI. OMHAKO JIydllle MNpHCBauBaTh
Takue WMEHA, KOTOopble Kak-TO OyayT yKa3bIBaThb Ha oOpabaThiBaeMOe COOBITHE M Ha 00b-
€KT, K KOTOPOMY 3TO coObITHe oTHOocuTcsi. Hampumep, HazBanue Change Clicked ro-
BOPHUT O TOM, YTO 37iech oOpabarbiBaeTcsi coobiTe C1 i kmisg kHonku Change.

W3 onpenenenus dynkimu Change ClickedBunHo, yro nocse 1enuka Ha KHonke Change
W3MEHSIeTCSl PUCYHOK, OTOOpaxkaemblii oobekToM PictureBox:

void MyForm::Change Clickec(Object *sender, EventArgs *e)

//MaveraHre oTOoOpaxaeMoro pUCYHKa
ra_polmg->lmage = Image::FromFile(". . \\desert5.ipg");

Hobasnenunenenerara
[Mpocto co3math mpolieaypy oOpabOTKU COOBITHS HemocTtaTouHo. HyXHO ele cooOInUTh KOM-
MUISATOPY, KOTJa 3Ta Mpoleaypa O0kKHa BbIMOMHATECS. HyxHo cBsa3ath coobitne Click c Tompko
YTO CO3MaHHBIM JEJIETaTOM. ’
[Mporuecc nobasneHus neyierata BKIIIOYAET B ceOsT YeThIPE OCHOBHBIX BJIEMEHTA:
% ¥ 31eMEHT YIIPaBIeHUsI, K KOTOPOMY OTHOCHUTCSI COBBITHE;
¥ coObITHE, KOTOPOE JOJKHO ObITh 06PaBGOTaHO;
* v [eNerupyommii KJiacc 3TOro COOBITHS,

. ¥ QyHKUMA-4IeH, 0OpabaThIBaIOIIas COOLITHUE.

B Hamem mpuMepe 5JeMEHTOM ympaBieHUs siBisercss KHonka Change, mpencrapisieMast 4ie-
HoM naHHbIX poChange. OOpabaTbiBaecMoe coObiTue— Click (1Iea4oK KHOMKONM MBIIIN), KOTO-
POMY COOTBETCTBYeT Aejierupytommii kiacc EventHandler. ®dyHkuuio-4wieH Mbl Ha3BaJId UMEHEM
Change Ciicked. UTak, 4TOoOBI MOGABUTHL 3TOTO JejieraTa, HAOEPUTE TAKOUN KOI:

poChange->Click += new EventHandler{this, Change_Clicked);
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OTOT MPUHLIMIT PacTpOCTpaHsIeTCss U Ha Bce Apyrue cobbitusi. Hampumep, 4toObl 0O6paboTaTh
cobbITHE ChangeUICues (CMBICT KOTOPOrO B TOM, YTO IOJIb30BaTe/lb HAKMMAET KiaBuilly < Tab>
WM 1LEJKAET KHOMKOH MBILUM Ha JIEMEHTE YIIPABMeiHg, IeJasl ero TakuM 0O0pa3oM dKkTHBHLIM), BaM
HY>XHO TMPOCMOTPETh CIIPaBOYHYIO MH(OpMAaLMIO 00 3TOM coObITUM. M3 Hee BbI ¥3HAETE, UTO AaH-
HOMY COOBITHIO COOTBeTCTBYeT Aeierupyronmii ktacc UlCuesEventHandler, xoropomy HyxHa
obpabarsIBaroIas CoObITHE (DYHKIMSI-WICH C TAKOW CUTHATYPOI:
void Charnge UICues (Object *sender, UICuesEventArgs *e) ;

HO6aBJ'I€HI/I€ Jiesierata Jjisi 3TOr0 COOBITYS 6y,£[€T BBIITIAAECTD CICAYIOIIMM 06p330MI

poChange->ChangelUICues += new UICuesEventHandler (this,
Change _UICues];

[Mouemy ms1 moGaBiieHUs AeieraTa Hy:KHO HCITOJb30BaTh omeparop +=? [lemo B ToM,
yro .NET MO3BOJISIET CO3IaBaTh ISl OMHOTO COOBITHSI MHOXECTBO IMPOLIEAYpP, KOTOpPhIE
3TO cOOBITHE 00pabaThiBaioT. Ec/i BB MCIOIB3YeTe TIPOCTO OIepaTop IPUCBOSHUS (=},
OJTHa TMpoLIeaypa 3aMeHUT cobolt Bce Apyrue. Mcnonb3oBaHue oreparopa += Mo3BOJsI-
€T dobaeasmes HOBBIC TIPOLICAYPHI K YK€ CYIICCTBYIOIIIVIM.
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B smoii watmu. ..

.3H€Cb Bbl HaiijeTe HEKOTOPBIC MOJIE3HBbIC CBEACHWA U COBETbI, KOTOPbIC MOTYT

OYCHb MPUTOAUTHCA NPHU HAITMCAHUMM BalllUX COOCTBEHHBIX IIporpamMm.

'l'lepBLIe TJiaBbl .3TOI‘/‘I JyacTu coaepxar COBe'l;LI, KOTOpbI€C TIOMOTYT BaM

CITpaBUTbBCA C HEKOTOPbIMU TUIMUYHBIMU (I/I BE€CbMa HaBOfIJ'[HBBIMH) 1'[])06.]'[6-

MaMM, BOZHUKAKIIMMU B IMPOLECCE CO3AaHUA IMTPOrpaMm. HOMHI/ITC, 4YTO paHO
WKW : MO3OJHO BCE. (I/I Jaxe BUAABUIUME BUIBI XaKCpI)I) CTaJIKMBAKOTCA C

'+ [poGIeMaMy - WJIM COBEPILIAIOT TOCAIHBIC owNOKU. 31ech Xe Bbl y3HAeTe O

:_HaI/I6OJ'[eC BEPOATHBIX NMPpUYUHAX BOZHUKHOBCHMUA l'IpO6J'[eM YTO ITO3BOJIUT BaM

6onee a(bd)eKTMBHo C HUMU OOPOThCH.

:-B- nocneﬂHeﬁ “TraBe HDI/IBOI[I/ITCH CIMCOK JEeCATH  TONe3HeHIuX (QYHKIMIA,
¢ gBnsomuUXcsl pYHKUMAMU-4IeHaMM BCTPOEHHBIX KiaccoB cpenbl .NET. 3Has,
. Kakoil (DyHKIMOHAIBHOCTHIO 00JagaroT HAanboJee YacTO MCIOIb3yeMbIE KIIACChI

cpenst NET, Bbl Ge3 Tpyna pasGeperech B mpuMepax MpOrpaMM, MOCTABISEMbIX

“xommanueil Microsoft BMecTe ¢ yctaHoBouHbIM makerom Visual C++ NET, u

E\'_CMO)KGTC KCIIOJb30BaTh UX JJIsSI CO3aHUSI COOCTBEHHBIX nporpamm.




[meea 3

JlecATb CMHTaKCHMYyeCKUX omookK

B amkoi 2naee...

\

[MonkmouacMblii Gail He MOXET ObITh HalilleH

IporyiieHa Touka c 3amnsiToi

\Zn

He nonknioucH 3aromoBoYHbIM (aiin

He oGHOBeHO 00BSIBIEHUE Kilacca

Hcnonb3oBaHmne Ha3BaHMS Kjlacca BMECTO Ha3BaHUSI OOBEKTa
IMocne oObsiBNIEHMsT Kilacca He MOCTaBIeHa TOYKa C 3arisiToit

B ompenenenumn Kimacca mpormyineHo ¢iioBo public:

V v V V. ¥

HenpasuibHO HaOpaHbl MMEHA MEPEMEHHBIX

Y

Hcnonp3oBaHmne TOYKM BMECTO CTPEJIKM (->) U Ha000pOoT

# TlponyieHa 3akpbiBatolas (hurypHasi ckooka

x VILIECTBYIOT THICSTMM MPUYMH BO3HUKHOBEHUsI CUHTAKCUYECKMX OIIMOOK. B 3T0ii mase pac-
CMaTpUBAIOTCSl HEKOTOpble HauboJiee paclpOCTpaHEHHbIE OLIMOKM, COMPOBOXIAIOIINE MX
COOOIIEHUST U METOMbI UX YCTPAHEHUSI.

Ecnu BBl HEe MoOXeTe CIpaBUThCS C KAKOK-TO OLIMOKON M BaM HyKHa JOTOJTHUTEIbHAsT TTOMOIIIb,
HIEJIKHUTE Ha COOOIIeHnM 00 3Toii ommmbke B okHe Output u Haxkmure kiaBuiry <F1>. OTtkpoercs
OKHO CIPAaBOYHOW CUCTeMbl, U Bbl CMOXETE TOJIyYUTb DPA3BEPHYTYI0O MH(OpMALIMIO O TOM, YTO
VMMEHHO B MPOrpamMMe paboTaeT HEeMpaBUWJIbHO M KaKUM 00pa3oM 3TO MOXET ObITh UCIIPABIEHO.

Jlograronaensut hailn He smomen”
Jotinb Hatigen

Coobuiernue:

fatal error ¢1083: Cannot open include file: ‘foo.h’: No such file
or directory

Dra ommodKa SIBISETCS] OMHOW M3 caMbIX pacripocTpaHeHHbIX. OObIYHO el MpeAlecTBYeT Leblid
HaboOp COOOLLIEHUIA O TOM, YTO TOT WIM WMHOW 3JIEMEHT HE MOXET GbiTh OMpPEACsICH.

ITpoBepbTe, PacIoNoXeH JIM 3aroJIOBOYHBIN (hailsl, KOTOPBIA HOKEH OBbITh MOAKITIOUEH K BIICH
TporpaMMme, B OMHOM TiarKe ¢ MCXOmHbIMU (aitmamMu. Eci ero Tam HeT, To OH 06s13aTeTbHO JOJDKEH
OBITb paiMelicH B OMHOM 13 MAIOK, COAEPXALIMX MOoAKIIodaeMble (ailbl. YToOBI MPOBEPUTDH, KaKue
MMEHHO TANK{A CONEpXaT TMOAKIoYaeMble  (aimbl, BbOepute KoMaHmy 1ools=Options
(Cepeucs-{TapaMeTpsi) M B OTKpBIBLIEMCS [IMAJIOTOBOM OKHe B pasfene Projects BblGepute
kareroputo VC++ Directories. B crimcke Show Directories For (IToka3aTh manku n...) BbIOEpH-
te niyHKT Include Files (ITomkmodaeMble aiibr).
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Kpome Toro, sra ommbkyd MOXeT ObITb BbI3BaHA TeM. YTO, HaOWpas Ha3BaHUE 3aroJOBOYHOTO
(haitna, BBl 3aKJIIOYWIM €r0 He B KaBbIUKU (' " ). a B yrioBble cKoOKM (< >). Mcnonb3yiiTe KaBblUKU
B T€X CJIy4asiX, €CJIM 3aroJIOBOYHBII (haill pa3MelleH B TOW Xe Mamnke, YT0 U UCXOAHBIE frafifint, mo-
CKOJILKY Te (afifibl, Ha3BaHUs KOTOPLIX HAOPaHbI B YITIOBBIX ckobkax, KOMIUIATOP MLIET TOJIBKO B
mnamnkax, KOTOpbIe OIpeaeeHbl KaK colepKallne IOaKIouyaeMble (haiiibl.

Tlhonyugna moska c sananoi

Coobuenuu:
error CZ2€2%: 'bar' followed by 'int' is illegal (did you

forget a ';'7%;
error C2144: syntax error 'int' should be preceded by ';'
error C2143: syntax error : wilssing ';' before '}'

INpomymenHass Touyka ¢ 3amsTOM SBISIETCS BTOPOM caMOM pacIpOCTpaHEHHOW IIPOOJIeMOit.
OOBIYHO B TaKMX CIydasxX IMOSIBJISIOTCS COOOIICHUS, TIOKa3aHHBIE BHIIIE, OMHAKO MOTYT OBITh COO0-
IEHUST U JIPYroTo ColepKaHUs.

ITo cyTH. 9Ta OolIMOKAa BO3HUKAET M3-3a TOTO, YTO KOMITWJISITOP HE 3HAET, IJIe OCTAHOBMTHCS, IO-
5TOMy OOBIYHO B KayeCTBE MCTOYHMKA BO3HUKHOBEHMsI OLIMOKM OyIeT yKas3bIBaTbCsl CTPOKA, Cle-
nymollasl 3a TOil, B KOTOPOI NeHCTBUTEIbHO MpPOIyIlleHa TouKa ¢ 3amsToil. PelraeTcst ata npobGieMa
oueHb npocto. [IpocMoTpUTe KOmbl MPOrpaMMbl, HauMHas CO CTPOKM, Ha KOTOPYIO YKa3bIBaeT KOM-
MWISITOP, W BBILIE, W ONpPEAeanTe, /1€ He XBaTaeT TOYKU C 3arlsITOM.

OueHb YacTo 3a0BIBAIOT HAOMpaTh TOUKY C 3amsATO mocie GUrypHoil cKOOKM, KOTOpOi 3aKaH-
yuBaeTcs ompenejieHue kiacca. (B aTtom ciiydae cooOiieHre 00 ommoOKe OydeT BHINISAETh MpUMeEpP-
Ho Kak unexpected 'class' ' foo ') Ecim BaM HyxXHa IOIOJHUTEIbHAs WHGOPMAIUS O TIpa-
BWJIaX MCIIOJIb30BAaHUS TOYEK C 3aIsATOM, o6paTuTech K mase 12,

He nograronen 3a2010604nbLI aiin

Coobuwenus:
error C2G65: 'a' : undeclared identifier
error CZ065: ‘'sin' : undeclared identifier
error C2440: '=' : cannot convert from ‘''unknown-type'' to

'"unknown-type'’

Eme omHa Kimaccudeckas OLIHOKA -— HETONKIIOUCHHBIA 3aroJOBOYHBIA (aitn. Pesymsrarom Gy-
IIeT TOSIBJIEHWE CaMBIX Pa3IMYHBIX COOOIIEHMI, Cpenr KOTOPBIX OOBIYHO €CTh COOOIIEHWsS O TOM,
YTO KJIacC, TMM WM (DYHKIIWS HE OTpenesieHbl WIM YTO BO3BpAIIAIOTCS JaHHBIC HE TOTO THIIA.

IMomoOHBIE TIPOOJSIEMBI OYEHH YaCTO BO3HMKAIOT TOTNA, KOTAA BBl MCIIOJb3yeTe OMOIMOTEYHBIE
(yHxuMuM, HO 3a0bIBaeTe MOAKIIOUUTL COOTBETCTBYIOLLME UM 3aroioBouHble ¢aiinsl. Hanpimep. ec-
JIN 1T OTOOpaKeHUsT WH(OpMallM Ha 3KpaHe BbI MCITOJb3yeTe (PYHKIMIO ¢cut, He 3a0yabTe Mom-
KIIOYUTh Gaiin ostream.h;, ecim 11 BBIYACIEHUSA KBAAPAaTHOIO KOPHs Bbl MCITONb3yeTe (BYHKLMIO
£grt, He 3a0yabpTe MOXKIIOYNTH Gaitn math.h.

I[IpocmoTpuTe CTPOKY. Ha KOTOPYIO yKa3biBaeT KoMOusiTop. Eciu B Hell mcnoiab3yeTcs: 0ubaImuo-
TeyHast PYHKUMA, MIpoBepbTe, MOAKIIOUEH JIU COOTBETCTBYIOLIMI 3arooBOYHbIM (ait1. Ecimu Bel He
YBEPEHbI, KaKOW MMEHHO (aill JOJIKEH ObITh MOAKIIOUEH Ul TOra, YTOObI MOXHO OBLIO MCIOJNb30-
BaTh 3Ty PYHKIHIO. o6paTuTeCch K CIIPaBOYHOM CUCTEME.

Ora npobiemMa MOXET KacaTbCsl TakxKe CO3MaHHBIX BaMu (YyHKUMI WM KiaccoB. Eciu Bbl orpe-
nenan (yHKIMIO, KJacC WM TIepeMEHHYIO B ONHOM caiisie, a XOTUTe MCIOIb30BaTh B IPYroM, Bam
MPUAETCS CO3MaTh M MOIKITIOUNTH 3arOJIOBOYHBIN (haiil.
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fte 06H061eHO odsabuenne Kaacca

CoobmeHMs :

error Cz03%: 'g' : 1is not a member of 'test5'
error LFKZ001: unresolved external symbol "?harffcol AEXXZ
‘public: void thiscall foo::ibar{void)y"

OueHb 4acTo MPOrpaMMUCTBI (OCOOEHHO Te, KOTOpbIE paHbllle MporpaMMupoBaiv Ha s3bike C, a
rnoroM nepeittin Ha C++) 3a0bIBAlOT OOHOBJISITL OOBSIBIICHUSI KJIACCOB. B pesysibrare MOSIBISIIOTCS CO-
OOLIEHUSI O TOM, YTO OIMH BJIEMEHT He SIBJISETCSl WIEHOM Apyroro — baz is nor a member of
foo (3TM COOOIIEHNST TeHEPUPYET KOMIMHIATCP), WIM 00 HCIOJIb30BAaHUU HEIOIMYyCTUMOM BHEIIHEH
ccouiku (Lrresolved external symbol ——-3TH cooOlIEeHUSI TEHEPUPYET KOMITOHOBIIUK).

Coo01ieHre 0 HeIOMyCTUMOM BHEIIHEH CChLIKEe Ha caMOM JeJie MoApa3yMeBaeT BOZHUKHOBEHUE
rnpoGyieM TPU MCTIOJIb30BaHUU CKOPPEKTUPOBaHHBIX MMEeH. CKOppPEeKTUPOBaHHbIE NMEHA paccMaTpu-
BaJIUCh B MaBe 7: KOMIWISTOP CO3MaeT U KaXIOro 3JeMeHTa CKOPPEKTUPOBAHHOE HMSI C TEM,
yTOOBI BCC OHM ObUTM YHMKaNbHBI. Hampumep, ecnu BblI ucronb3yete uMsi foo : :bar (), KoMIums-
TOp mpeobpasyeT ero B 2hari@foo? AEXXZ.

C++ 04YeHb CTPOTO OTHOCUTCS K KOPPEKTHOCTU MCIOJb30BaHUSI TUIIOB NaHHBIX. Eciu Bbl BHOCH-
T€ M3MEHEHMsI B CIIMCOK IapamMeTpoB, KOTOpble MepenaloTcsi GyHKUMU-YWIeHy, He 3a0yabTe BHECTU
Takue Xe M3MEeHeHUs U B oObsiBlieHMe Kiacca. Eciv Bbl MOMecTHIM OOBSIBIEHUE Kjacca B 3arojio-
BOYHBIA il {4ro sBIsIETCST MOBOJBHO PACIIPOCTPAHEHHOMN IPaKTHUKOiA), He 3a0ymbre OGHOBUTH
Takxke 1 ero. Takke, ecid Bbl qobapisieTe QYHKLMIO-WIEH K KaKOMY-TO Kjaccy, He 3a0yabTe BHECTU
COOTBETCTBYIOIINE NOTIOJHEHUsI B OOBSIBIEHUE ITOTO Kjacca.

LUCNOAb30BAHUE HA3BAHUS KAACCA Guecrzo
HA36AHUS odsexma

CoobueHus :
warning C4832: token '.' is illegal after UDT ‘error?'
error Cz 275%: ‘error7': illegal use of this type as an
expression
error C2143: syntax error : missing ';' before '.'

Eme omHa owibGKa. KOTOPYIO OOBIYHO COBEPIIAIOT IMMPOrPaMMUCTBI, KOTOPBIE paHee MporpaMMUPO-
BaJM Ha s13bike C, COCTOUT B TOM, YTO TPU IOCTyIe K (GyHKUMU-YWICHY WIM WieHy JaHHBIX Klacca Uc-
MOJIb3YyeTCsl He Ha3BaHME OOBbEKTa, a Ha3BaHWE CaMOro Kiacca. B Takux ciydasx OOBIYHO ITOSIBJISIETCS
COOOIIIEHUE O TOM, YTO MCIOJb30BaH HEBEPHBIN TUIA TaHHBIX. Takke MOXET MOSBUTLCS COOOILIEHUE O
TOM, 4TO TIPOOJIEMBI BBI3BaHBI HEMIPABWIBHBIM WCITOJIb30BAaHUEM TOYKHM (.) WIM oreparopa ->.

I[TomHuUTEe, YTO Ha3BaHME KJacca M Ha3BaHME OObEKTa 3TOro Kjacca— COBEPIICHHO pa3HbIe
nmeHa. [IpenronoxuM, HaIIpUMep, YTO Y Bac €CTh TaKOW KO

CDialog foo;
B nanHom ciyyae foo sBnsercsi oobekToM Kiacca CDialog. Eciu BaM HyXXHO BBI3BaTh (DyHK-
umo-wieH DoModal, Habepure
foo.DoModal () ;
Ho He Habupaiite
Chiaiog.DoMocdall{) s
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Tlocte odsabuenua rKaacca He nocriiabuena
mouKa Cc3anarion

CoobmeHus :
error C2146: syntax error : missing ';' before identifier 'foo'
fatal error C1004: unexpected end of file found

Ecmu BbI 3a0yneTe MOCTaBUThL TOUKY C 3aIlSITON MOC/e OOBSIBIIEHUSI KJlacca, 3TO NPHBEAET K T10-
SIBJICHUIO MHOXECTBA COOOLLIEHNI 00 olmoKax. Takast olmoKa cIy4aeTcsl JOBOJIBHO 4acTo, a MOTO-
My €e MOXHO Ha3BaThb OHOI M3 caMbIX pachpocTpaHeHHbIX. bonee mompoOHyto MHbopMalmio 00
3TOM BbI MOXeTe Haiitu B paszelne "TIpomnyilieHa ToYKa ¢ 3amsIToi’.

Lonpegertenun kaacca nponymeno

croeopublic:
Coobwenus:
error C2248: 'errcr8a::a' : cannot access private member

declared in class ‘'error8a'

Eiwe omHa pacripocTpaHeHHast ouindxa — He HaOpaHHOe cJoBO public: mpu onpeneneHun
kiacca. [lpu aToM MOXET MOSIBUThCSI COOOLIeHMe Harofobue Takoro; error C2248: 'bar!
cannot access private member declared in class 'foo'.

ITo ymomuanuio Bce (yHKUMM-WIEHbl U WIEHbI TAHHBIX Kiacca SIBISIIOTCS 3aKpbIThiMUA. IMEHHO
TO3TOMY, €CJT Bbl He clielaeTe UX OTKPBITHIMM, HaOpaB Tepel MX OorpeeieHueM KITI0YeBOoe CIOBO
public:, Bbl MOMy4YUTe COOOIIIEHNE, TOKa3aHHOE BBIIIE.

Hanpumep, ecnv Bbl HabGepere Takoil Ko, AOCTYIT K TMEpeMEHHOU bar OymIyT MMeTb TOJbKO
(YyHKLMM-YWIEHBI 3TOTO Xe KJlacca:
class foo {

int bar;
bi

[losToMy Takoe obpallieHre K IepeMeHHOl bar HermpaBoMOYHO:
foo salad;
salad.bar = 1;

Ecmu xxe Bbl HabepeTe Koji, MPUBEACHHBIA HUXE, MEPEMEHHYI0 bar MOXHO OyleT MCIOIb30BaTh
Be3le, Ie MpUMEHSTIOTCS 00BeKThl Kiacca foo, M K obpaleHuio salad.bary KOMIWIATOpa He
OyleT HUKAKUX TPETEH3UIA.

class foo {
public:

int bar;
Y

flenpabussno nadhanuse
UMEHANECHEMERHILX

Coobuenue:
error C2065: 'b' : undeclared identifier
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3amyTaThcsl B MMEHAX TEePEeMEHHBIX OYeHb JieTKo. [Ipy 3TOM Bbl MOXeTe MOJYYUTh COOOINEHME
Hanomobue 'Songshum' : undeclared identifier. Ecau BBl muiiere GOMblIyIO TpO-
TpaMMy, TO BIOJTHE MOXHO 3a0BITh, KaK MMEHHO TIepeMeHHas OblTa Ha3BaHA: Songshum WM
NumSongs. Ecmm ommOuThest X0t GBI Ha OMMH CHMBOJ, 3TO TYT Xe MpPUBEIET K BO3HUKHOBEHUIO
CHHTAKCUYeCKO# ommrOKu. B TakoM ciydae BepHUTeCh K OOBSIBICHUIO TIEPEMEHHOM M YTOYHUTE €¢
nmst. Te e TpoGTeMbl BO3HUKAIOT 1 TIPU HETIPABMJILHOM Habope MMEHHM Kilacca Wik QYHKIIUH.

UCHNONb30BAHUE bkl BMECIRO Chrjedkis
u Haodoporm

CoobmeHmns :

error C281S: type 'errcorbt’' does not have an overloaded member
'operator ->'

error C2227: left of '->»>f'must point to class/struct/union

error C2143: syntax error : missing ';' before *'.'

Bbl MoxXeTe no OLIMOKE MCIIOIb30BaTh OIMIEPATOP -> BMECTO TOYKH, ECIIM 3a0yIeTe, YTO MMEETE
TIENI0 CO CCBUTKOM Ha KJTacc, a He ¢ yKa3aTeleM. DTO NPOHCXOAUT, €CTM KTO-TO MOCTOSTHHO paboTaeT
C YKa3aTeJsIMA M B KaKOW-TO MOMEHT HAUMHAET K KaXIOMY 3JIEMEHTY OTHOCHUTBCS KaK K YKa3aTello.
PesynbraTtom OyneT mosiBieHWe MPUOIM3UTENBHO TAKOTO cooluieHus: 00 ommbke: error C2231:

'.foo::par' : left operand points to ‘'class', use ‘'->'.
Hanpumep, Takoii KOI COTEPXKUT B cebe OLIMOKY:
CDialog foo;

foo->DoModal{)

[Ipobnema B ToM. uTO f oo ABNSETCS Ha3BaHMEM OOBEKTa Kiacca CDiaiog,a He yKa3aTeleM Ha
Takoil 00beKT. [IpaBUIbHO OyIET MCITONB30BaTh TaKOM KO
foo. DoModal() ;

C npyroii CTOpOHbI, MPoOJIeMbl BO3HUKAIOT MPU MCTOIb30BAHUM TOUKU TaM, e B NEHCTBUTEb-
HOCTH HYXHO OBUIO MCMONbL30BaTE OMEPATOp ->. DTO MPOMCXOAUT TOTAA, KOTJa C yKaszaTeneMm 00-
pamiarTcs Tak, Kak OyaTo oH sBisieTcss caMuM o0bekToM. [Ipu 3ToM cooliuieHue 06 omubdke Oymer
BBITJISIIETh MPUONM3UTENbHO Tak: error C2227: left of '->bar’ must point to
class/struct/union. Hanpumep, crenyronmii Koa HeBEpeH:

CDhialcg *foo;
foo.DoModal (),

B manHOM criydae foo sIBISETCST CCBUIKOM Ha 00bekT Kimacca CDialog, a He caMuM OOBEKTOM.
YrobObl BbI3BaTh (DYHKIMIO DoModal, HY)XHO HaOpaTh TAKOW KOJ:

fao->DeMedal () )

Tlhonymena sanxpsilbawmas
gpuzyphaa CKodKa

Coobtujente:
fatal error c1004: unexpected end of file found
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MponywieHHast 3akpbiatowas GurypHas ckofka — 310 6onee nNpocTutenbHas owmnbka, Y4em He
NOCTaBfEHHast ToYka C 3ansaToi. OBbIMHO 3TO ChydaeTcsl NpY COo3aaHuM GyHKUHA. copepxalmx B
cebe MHOro BJIOXEHHbIX OrepartopoB if mnm apyrux 6nokoB KomanA. Ecnm KonMyecTBO OTKPbI-
BalOLLMX CKOOOK HE COOTBETCTBYET KOJIMHECTBY 3AKPbIBAKILLHX, KOMMUISTOP BbIIAET COOOLLEHNE O
Hevicnpasumoi owmnbke (fatal error); B OENCTBUTENBHOCTM 3TO O3HAYAET, YTO B MOMCKax 3a-
KpbIBatOLLIE PUrypHOM CKOBKK yxe OOCTUIHYT KOHeL, daitna, a ckobka Tak U He HailaeHa.

B Takom cnydae Bam NpUOETCA NPOCMOTPETL BCE KOAbI M MPOBEPUTL, BCE NN OTKPbIBAOLLME
CKOOKW MMEIOT COOTBETCTBYIOLLME MM 3akpbiBatome. Ons obnerdyeHnst aToin 3a0a4m MOXeTe BOC-
NosIL30BaTLCA OOMOSIHUTESNBbHBIMU BO3MOXHOCTSAMW PefakTopa KOAoB.
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[mesa 24

Bropas aecsitka CMHTaKCU4eCKUX oLnboK

B ool tafe. ..

> MHcnonb3oBaHUWE KOHCTPYKTOPOB, KOTOpbIE HEe TPEOYIOT 3HaUEHMIl apryMEeHTOB
Y He3akpbiTbie KOMMEHTapUU

HecooTBeTcTBrE TUIIOB JaHHBIX

To, uro pa6orano B C, He paboraeT B C++

Hcnonb3oBaHue Kio4yeBoro ciosa void

HenoapkiiodyeHHble OMOIMOTEKH (DYHKIIUIA

KoHCTpYKTOpPBI U1 TPOU3BOAHBIX KJIACCOB

Touka ¢ 3ansiToit B KoHlLe cTpoku #clefine

N:\/\F\/V\”‘;r

OTCyTCTBI/Ie CcBOOOJHOTO MecCTa Ha JUCKE

v

Korma npuynHa He M3BEeCTHA

._4 BBl TIOJAYMAaJIU, YTO €CTh TOJBKO JECSITh Haubojee pacrnpocTpaHeHHBIX omn60K? KoHeuHO

H Ke, 9To He Tak! Eciam BBl cuuTaeTe cebsl MpPOrpaMMHUCTOM, TO — KaK M JIIOOOW Opyroi

fIPOTPaMMHUCT — BBl JTOJKHBI JIOOUTH CUHTaKcudeckue omu6ku. Korma s GbIT TTOMONIOXE, Y Hac

OBLIO OKOJIO ABYXCOT Haubojee pacnpoCTPaHEHHBIX CHMHTAKCHMYECKMX OLIMOOK (M BCe JIIOOMMBIE).
C Tex mop Majo YTO M3MEHMUJIOCH.

P - —
Koncmpyniriopos, koriiopune He
- ol -

mpedyron apaymeninol

Coobwerue:
error C2228: left of '.getFrcbozz' must have

zlass/struct/union type

[ornyctiiM, y OTHOTO M3 BallIMX KJIACCOB €CTh KOHCTPYKTOP, He TPEOYHOLIMIA [1j1sT ce0sl 3HAaUeHUIA
apryMEHTOB:
class Doohickey

{

public:

Deohickey ()
int JetFrobozz();

Ecnu Bbl lymaeTe, YTO HOBBII OOBEKT 3TOrO KJIacca MOXKET OBbITh CO3[aH CIEAYIOIUM KOIOM, TO
BBl OLIMGAETECH:
Doohickey myloohickey ();

B neiicTBUTENbHOCTU KOMITMJISATOP Cpa3dy He OOHApyXUT olmMOKY. Ho Kak TOJIbKO BBl MOIIbITae-
TeCh HCI ¢,ib30BATh HOBBIM O0BEKT. cpa3y Xe Mojydute cooflugHHe o6 omuodbke. Jleso B TOM, 4TO
KOMIIWJISITOP MHTEPIPETUPYeT MPUBEACHHBIM BbILIE KOA Kak OObsBIeHUE (YHKUMU (MX Ha3BaHUs
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Bellb TOXE 3aKAHYMBAIOTCS Tapoil KPYIIbIX CKOOOK), KOTOpas B KayecTBa pe3ysibTaTa BO3BpallaeT
o0wekT kimacca Doohickey.

YToOBI KOMITUIISITOP TIOHSIT Bac TIPaBUJIBHO M CO3MaT OOBEKT, TIPH MCTIONB30BAHUN KOHCTPYKTO-
pa, He TpeOYIOLIEro 3HaYeHNI apryMeHTOB, He HabMpailTe TMyCcTyIo Mmapy CKOOOK;

Doohickey myDoohickey;

Hesanpoiioe kosusensiapiun

Ilpusnak:

[NosiBneHne cooOIIeHMIA O CAMBIX Pa3HBIX OIIMOKAX.

DTy OIMOKY MOTYT JOIMYCKATh Te MPOTpaMMUCTBI, KOTOpbIE paHee MUcaid TPOrpaMMBbI Ha SI3bI-
ke C u, nepeiing Ha C++, TIpOIOIKAIOT MCITOB30BATh CTApblii (hopMaT KOMMEHTapHUeB (T.€. Mpo-
JIOJDKAIOT BBIIENSITh KOMMEHTApUM CMMBOMaMu /* U * /). TIocKoibKy Takue KOMMEHTapuud MOTYT
3aHUMAaTh HECKOJIBKO CTPOK, HET HUYETro YAWBUTEBHOTO B TOM, YTO MHOTIA TPOTPAMMMCTBI MOTYT
3a0bIBaTh (PMKCUPOBATH MX OKOHYAHWE CHUMBOJaMU * /. IlociencTBust Takoil OMIMOKA MOIYT OBITh
caMbIMM HeTipelickazyeMbIMU. KOMITIIITOp BbIIACT MHOXKECTBO COOOIIIEHHIA 00 OIMOKAX, KOTOPBIE,
BNPOYEM, MOXHO OyNeT YCTPaHUTh TIPOCTBIM 3aKPHITHEM KOMMEHTAPYIS.

Ecm nipy HaGope konoB B pemaktope Visual C++ akTBI3UpoBaHa BO3MOXKHOCTD BBIIEICHHSI 1IBETOM
OTJIETBHBIX CMHTAKCUYECKUX 3JIEMEHTOB (3Ta BO3MOXKHOCTh BKITIOYEHA TI0 YMOJIYaHMIO), BBl Cpasy OOHa-
PYKUTE TaKyIO OIIMOKY, TIOCKOJIBKY TIPY 3TOM Iiejible (hparMeHThI KOMOB Oy/IyT OKpallleHbl He B TOT IIBET.
Mo ymMomaHMIO Bce KOMMEHTApHY OTOOPAKAIOTCS 3e/IeHBIM 1IBETOM, CJICIOBATENIbHO, TIPU HE3aKPHITOM
KOMMEHTAapUH BCe TIOC/IEIYOIIME 33 HUM CTPOKM TakkKe OyIyT OKpallieHbI B 3eJIeHBIIA 1IBET.

B aTOoM cityyae BaM MpUIeTCsl TIPOCTO MPOCMOTPETH ' * 3ejieHble” KOIbI, HATH MECTO, e JOJDKEH
3aKaHUMBAThCS KOMMEHTApUii, 1 HabpaTh TaM CUMBOJIBI */.

flecoorilericriifue  tiunof garrsrx

CoobmeHus :
error C2664: 'Terrorllf' : cannot convert parameter 1 from
‘char *' to 'int'
warning C4244: '=' : conversion from 'figat' to ‘'chax',

possible loss of data

OObIYHO TaKue OIIMOKM CTyJaloTcsl U3-3a HEBHUMATEJbHOCTU MporpaMMucToB. Eciu, Hampumep,
Bbl OOBSIBIISIETE TIEPEMEHHYIO OTHOTO TUIIA, a 3aTeM IIbITaeTeCh NMPUCBOWTD €l 3HAYEeHHE IPYroro THra
(KOTOpOe K TOMY k€ He MOXET ObITh MPeoOpa3oBaHO K OOBSIBIEHHOMY TUITY), KOMITUJISITOP BBIIACT CO-
00I1IeHNsI, MONOOHbIE MPUBEAECHHBIM BhIllE. Tak, CISAYIONIMIA KO CONEP>KUT B ce0e OLIMOKY:
int i;
char* p = "Hello";
i=p;

BepHuTtech K CTpoKe, Ha KOTOPYIO YKa3bIBaeT KOMITISITOP, U MIPOBEPHTE MPaBUIILHOCTh UCTIONb-
30BaHUsI TUMOB AaHHBIX. OOBIYHO TaKWe OLIMOKM BO3HMKAIOT KaK CJIEAICTBHE HETPABUJILHOTO BbI30Ba
(byHKIIMM WM M3-3a TOTO, YTO Bbl YTO-TO MEPEYTAIIH.

Pexe mpuumHO BO3HUKHOBEHMSI OLIMOKM HECOOTBETCTBUSI TUIIOB MOXET ObITh MCIONb30BaHUE
yCTapeBIlIero 3arojloBoYHoro aiina. Tak, ouyeHb BelMKa BEPOSTHOCTb TMOSIBJICHMSI OIIMOKU TIpU
KOMITWISILIMK KOIOB, HamMcaHHBIX Ha si3pike C, kommsitopom C++. Jleo B ToMm, 9to s3eIK C 10-
BOJIBHO JIMOEpAJIEH B OTHOLLEHUU MCIIONB30BAHMS TUTIOB JAHHBIX, B TO BpeMsi Kak C++ ckpymyneino
CJIEJIUT 32 COOTBETCTBUEM TUIIOB U (PUKCUPYET BCE (JIaXe MOTEHIUAIbHBIE) TPOOIEMBI.
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[Nono6HBIe o1mmMOKM OyayT BOZHMKATh W TpU Tiepeaade (PyHKLMSIM B KayeCTBE apryMEHTOB 3Ha-
YEHUI He TeX TUIIOB, KOTOpble ObUIM ISl HUX 00bsiBieHbl. [Ipy 3TOM BO3BpalliaeMoe coollleHre 00
onmbke Oyner BBINIANETh MNpUOIM3UTETBHO Tak: error C2664: 'bar' : cannot
convert parameter 1 from ‘char*' to 'iInt'.BepHuTech K KomaM IIpOrpaMMbl W
MPOBEPhTE, 3HAYEHMsI KAKKUX TUITOB MepenaroTcst (yHKLIMU Py ee BbI3oBe. [ 3Toro BHavaje mpo-
CMOTPUTE KOJIbI, IIe 3Ta QYHKIIMST OOBSIBISICTCS, a 3aTeM MOCMOTPHUTE, KaK OHA BBI3bIBACTCS.

XKo, wno padorato 6 C, wmoner
He padomans 6 (C++

lMpun3Hak:

Mporpamma He MOXeT ObITb OTKOMMAMAMPOBAHA KOMMUASTOPOM -+,

Ecm Bamma nporpamma ObUta HarmvcaHa Ha si3bike C M MpeKpacHO paboTajia, HO TIPU TTOITBITKE
OTKOMITWJIMPOBATh e¢ Kak Iporpammy C++ BApYr BO3HMKAIOT KAKKUE-TO OLIMOKM, BEPOSITHEE BCEIO,
3TO TPOMCXOAMT M3-3a HECOOTBETCTBHMSI TUIOB JaHHBIX. B s3bike C++ MpaBUILHOCTb MCIIONb30Ba-
HUSI TUTIOB JAHHBIX OTCJIEKMBAETCSI HAMHOTO CTpoxe, 4eM B C. B neBsTH ciydasix w3 JecsTyd OImo-
Ka OyJeT OTHOCUThCS K OTHOM M3 TEX, UTO OIMMCaHbl B paszaeie “HecooTBeTcTRUE TUIIOB JaHHBIX .

Ucnosszobanue Karoueococro8avoid

Coobuwenus:
error C2556: 'int errorl2::b(veid)* : overloaded function differs
only by return type from 'void erroriZ::b{void)’
error C2371: ‘errorlZ::b' : redefinition; different basic types

Ecm gyHKIMsI-wieH oObsiBlIeHA KaK BO3Bpallaloiasl pe3yisrar Tira void (mycToii), HO orpe-
JaesieHa 0e3 MCIOIb30BaHMSI CJIoBa v 1¢l. 3TO TIPUBEIST K BOSHMKHOBEHUIO OLLMOKU. Yalle Takyio
OLLIMOKY TOITyCKAIOT TIPOrPaMMICTBI, KOTOPBIE paHee MUCATA nporpaMMbl Ha sibike C. CooOliieHre
00 OIMOKe MOXET BBINIIICTh NPUOIMBUTEIILHO Tak: error C25S6: 'baxr' : overloaded
functions only differ by return type.

Hanpumep, Takoi kog, copepXxuT B cebe oLmoKy:
class foo {
void Bummer({);

1
foc: :Bummer {) {
}

®ynximst Bummer ObUta 0OBsIB/ICHA KaK BO3BpallaloOIasl pe3yibTaT Thma void (T.e. He BO3-
Bpalliaiolias HUKAaKOro pe3y/ibTara), HO oIpenciicHa 0e3 yKa3aHusl Thra (KOMITWISTOp IO yMOJIJya-
HUIO TIPEIITOJIOKMT, YTO OHAa BO3BpalllaeT pe3y/ibTar Thra int). TakuM oOpa3om, Bo3BpallleHHEe pe-
3yJIbTaTa TMMNa void — 3TO He TO Xe caMmoe, YTO He yKazaHMe HUKAKOro pesyibrata. Bor mpaBuiib-
Hoe orpeneiieHue ¢pyHKImMM Bummer:
void
foo: :Bummer () {

}
HenonkmoyeHHple OMOIMOTEKM (DYyHKIIUIA

Coobuwenue:

error C2871: 'System' : does not exist or is not a namespace
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Ipu Hanucanuu nporpamm .NET He 3a0biBaiiTe McIonbp3oBaTh KOMaHLy #using st TMOIKIIO-
YyeHus1 OMOJMOTEK CO CTAaHAAPTHBIMU (PYHKUMSIMHU, KOTOpbIE BBI3bIBAIOTCS Ballieil nporpamMmmoii. B
MPOTUBHOM CJly4ae Bbl CTOJIKHETECh C MHOTMMHU OLIMOKAaMU, Cpeld KOTOPbIX OydyT, Harpumep, Ta-
KHe, Kak HEBO3MOXHOCTb OOHApPYXXEeHUsI Yero-To, YTO B JEHCTBUTEIbHOCTU CYILLECTBYET.

Koncrmpynrsiopsr gaa npousboguox K1accos

Coobwenue:

error C2512: 'errorlil3b' : no appropriate default constructor
available

Ouibka MOXET TMOSIBUTHCSI B TOM cJiydya€, €CJii Bbl HE€ CO34aIUTE OTKprTbeI KOHCTPYKTOp IJIA
IPOU3BOIHOIO KJjlacCa WM SAABHO HE BbBISOBETEC KOHCTPYKTOP 6azoBoro kiacca. Takue omIMOKU Cllyya-
I0TCA peAKO, HO, CTOJIKHYBIIMCH C HH¥MMW. Bl MOXETE HE Cpa3y IOHATb, B YEM JI€JIO. IMonoGHbIE npo-
6yleMbl BO3HMKAIOT TOJBKO IpyU UCIOJb30BAaHUM BO3MOXHOCTHM HaCJICAOBaHUA I CO3daHUA IIPOU3-
BOJIHBIX KJIaCCOB. CyTL HpOﬁJ’ICMbI B TOM, YTO BBI3BIBAEMBIA KOHCTPYKTOp I CO3AaHUusA o0BbeKTa npo-
M3BOJHOTO KJjlacca He MOXET ObITh HaiineH. Bo3moxHast NpUYMHaA: 1JId IMPOU3BOAHOIO Kiaacca HE ObLT
OIpe€AcICH KOHCTPYKTOP, BBI3BIBAEMBII 1O YMOJYaHMUIO. I/IJ'II/I, BO3MOXHO, BCE KOHCTPYKTOPBLI ITPOU3-
BOOHOIO KJlacca Tpe6y}0T nepenadym mm 3HAYECHUI APryMEHTOB U HU OAMH M3 HUX HE BbISBIBACTCA SABHO.

Bepuutech K rmaBe 18, 4ToOB MONY4YUTH OoJiee AeTallbHYI0 MH(GOpMALUI0 00 WHULIMAIM3aLUNU
KOHCTPYKTOPOB M CO3aHUM KOHCTPYKTOPOB, UCIOJIb3YyeMbIX MO YMOJYaHUIO.

Hlourna ¢ sansamor 6 KoHue
cripoxn Hdefine

lNpu3sHak:

Bo3HUKHOBEHME caMbIX pa3HbIX OLIMOOK.

Ecnu B KoHIle cTpokM %#define Bbl MOCTaBUTE TOUKY C 3ariATOW. 3TO MPUBEAET K MOSIBJICHUIO ca-
MBIX HeIpencKazyeMbIX MpobseM. DTo oJHa U3 Haubosiee HEMPUSITHBIX OLIMOOK, TaK Kak KOMITUJISITOP
Mpyd 2TOM OyZeT yKasblBaTh Ha OLIMOKM B CTPOKax, HaOpaHHBIX TIE-TO TMOCPEAM KOAOB TPOrpaMMBbI,
XOTSl CaMM 3TH CTPOKHU B JIEMCTBUTEJLHOCTH OYyAyT BIOJIHE KOppeKTHb. Eciau roe-to cpeau CTPOK, Ha
KOTOpbI€ YKa3bIBaeT KOMITWJISITOP, MCIOJb3YeTCsl Makpoc (BOOOIIE rOBOpsI, 3TO IJIOXOW MHCTPYMEHT),
BITOJIHE BO3MOXHO, 4TO MpobsieMa UMeHHO B HeM. [IpoBepbTe, MpaBUJIbHO JIM Bbl HAOpaiu KOJbl, KOTO-
PBIMM 3TOT MAKpOC OMPEJEAeTCs, U MOCTABUIM JIM Bbl B KOHLIE 3TUX KOAOB TOUKY C 3allsITOM.

B uemom ucrnonb3oBaTh KoMaHiy #define mig co3maHust Makpoca— Iuioxaslh Uaesi, IOCKOJb-
Ky, KaK yXe TOJbKO 4TO ObLIO CKa3aHO, CaMU MaKpOChl — IJIOXUE MHCTPYMEHThl. UMEHHO MO3TOMY
B JaHHOM KHMIe OHU HE pacCMaTpPUBAIOTCH.

Oviscyriicriibue  cbodognozo méemanaqucke

CoobueHus :

fatal error C1088: Cannot flush precompiled header file:

"WinDebug/NOHANDS.pch': No space left on device

fatal error C1088 : Cannot flush compiler

intermediate file: '': No space left on device

fatal error C1(33: cannot open program database
'di\projectidebugive70.pdin!

error LNK1104: cannot open file "FOO,exe"
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JI0BOJILHO DPEAKO CJIy4aeTcsl TakK, YTO OCTaBIIErocsl Ha AMCKE CBOOOMHOrO MPOCTPAHCTBA CTAHO-
BUTCSI HEJOCTATOYHO ISl PEIlleHUs] KaKWMX-TO 3alay, HO, KOIJa 3TO MPOUCXOAMUT, CUCTeMa HauMHaeT
reHepupoBaTh coobleHust 06 omnbkax. Eciy Bbl mosyyaeTe cOOOIIEHUSI, MOAOOHbBIE TPUBEACHHBIM
BbIllIe, yOEAUTECh, YTO Ha IMCKE MO-TIPEXHEMY J0CTaTOYHO cBoOomHOro Mecrta. Ecim He mocratou-
HO, yIanute HeHyxHble Qraiinbl, uTo6b 0CcBOGOAUTh HeMHOro mamsat, W 3aiianTe B Gmkaiimuii
KOMIIBIOTEPHBII MarasuH W KyIHUTe HOBBII BHHYECTEp IMrabaiiT 3Tak Ha COPOK — IIEHBl Ha HUX
ceifuac BIOJIHE JAOCTYITHBIC.

Kak &uem xnce npoduena

Tpusnax:

CoobieHnst 06 ommbKax yKa3blBalOT Ha KOPPEKTHO HaOpaHHbBIE CTPOKM.

Ecnu OGyayT moBpexaeHbl HeKOTopble KitoueBble ¢aitiabl Visual C++ \NET, stro Moxer mpusec-
T K TIOSIBJICHUIO HEOOBSICHUMBIX CMHTAKCUYEeCKUX OIIMOOK. Hampumep, MOXeT CIy4uTbCs Tak, 4TO
nporpaMMa paboTaja MpaBUJIbHO, HO, KOTAA Bbl BEPHYJMCh K Hedl Ha CNCAVEOIHIMHA IeHb, OHa Move-
MY-TO YXe He KoMmmnuiaupyetcs. M Kakasi-To BrojiHe 6e300MIHasi M MpocTasi MporpaMma BAPYT BbI-
naet omMbKy ¢ coobuieHMeM Hamomobue missing ; in stdic. @, Xors Bbl TOYHO 3HaeTe, 4TO
5Ta MporpaMMa He MMeEeT HMKAKOro oTHoueHus: K daiy stdio.h (i x windows.h, wim K moGomy
npyromy aitry, KOTOpbIii He SIBJISIETCSI YacThlO BalllMX MCXOMHBIX KOIOB).

OOBIYHO peasibHasi MPUYMHA TOSBICHUSI TAKUX OLIMOOK 3aKJII0YaeTcsi B TOM, 4TO OBLIM MOBPEX-
IIeHbl HeKOTOophie MHpopManmoHHble daiinbel Visual C++. B 3TOoM ciyyae OTKpOiTe IMamnKy cO CBOM-
Mu ¢aitnamu u ynanute Bce daiiiabl ¢ paciimpenuem PCH. Ecau 310 HC MOMOXeT, ymajuTte Takxe
daitn ¢ pacupenueM .SUQ (a10 ckpbiThlii daitn), daitn .YCPROIJ wm ¢aitn *.SLIN. ITocne 3Toro
MPOEKT AOJKEeH ObITh co3AaH (OTKOMIMJIMPOBAH) 3aHOBO, HO 3aTO TeMepb MporpamMma MOYTU HaBep-
HsiKa OymeT paboTaTh NpaBUJbHO. MoXeTe TakXe MONnpoOoBaTh 3aHOBO TOCTPOUTH BCE MCXOAHBIC
(aitnbl: MO OMHOMY 3a pa3, HauMHasi C BTOPOCTENIEHHBIX (haliJIOB M 3aKaHYMBasi TEM, B KOTOPOM CO-
IepXUTcs GyHKUIMS main.
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I'mara 25
Aecamb byskupin .NET

B amoit 2naee...

WriteLine
ReadLine

Parse

\'d

‘1’

Run

vV < vy

DrawLine

FromArgh

v oV

DrawString
FromFile
OnMouseMove
Add

Vo oy Y

3TOH TJIaBe BBl MOXETe HAWTH KpaTKoe OTMMCaHue AecsiTH Haubosee BaxHbX ¢yHkumii INET,

K ITOMOIIX KOTOPHIX BBl MIOCTOSTHHO OYCTC MpUOeraTh NPy HAMMCAHUK TIporpamm. PyHKIWH,

Ha3BaHUs KOTOPBIX MOKa3aHbl B (hopmare KiIacc:(hyHKLUMs, OOBIYHO BbI3BIBAIOTCS HEMOCPENCTBEHHO

myTeM Habopa MX MMEHU, B TO BpeMs KaK Te€ U3 HUX, KOTOPbIE MOKa3aHbl KaK Kjiacc->(yHKIMS, BbI3bI-
BalOTCS Yepe3 yKa3aTeldu Ha OOBEKThl COOTBETCTBYIOLIUX KJIACCOB.

Console::WriteLine

Dynkimss Console : : Write Line ucnonb3yercst mist oroopaxkeHust MHGpOpMAaLIMKA Ha SKpaHe.

Console: :Writeline (S"BreauTe 3HaveHUe KoopaumHaThl X" ;

Console::ReadLine

Oynkiust Console: : ReadLine wucnonb3yercst misi cuuThIBaHUsST WHGOPMAILMK, TOCTYIAl0-
el ot mosibp3oBatensi. OOpaTuTe BHMMaHUE, YTO, €CIM 3HAaYeHUE JOJXKHO OBITh Mpeobpa3oBaHO K
YUCJIOBOM; BUAY, HEOOXOAUMO TakXe BbI3BaThb ONHY U3 GyHKIUU Parse.

m nXFrom = Int32::Parse(Conscle::ReadLine());

Int32.Parse

O®Oynkiusg Int32: : Prase mpeobpa3yeT cTpoKu K 3HadeHUsIM Tuma integer. Mcronsdyercst B
OCHOBHOM B TIpollecce 00pabOTKU MaHHBIX, IMOCTYHAIOMIUX OT MOJTb30BATEIIS.

m_nXFron = Int32::Parse {Console: :ReadLine () ) ;

nasa 25. fecartb ¢pyuxumii . NET 277



Application : -Run

®opma, npuanvaemas ¢yakmmeit Application::P,unBKadecTBe aprymeHTa. CTAHOBUTCS
r1aBHO# (main-opMoii) 1151 JaHHOTO IPHIOKEHHs].
#ifdef  UNICODE
int wmain(void)
#else
int main({void)
#endif
{

Application::Run(new MyForm{}) ;
return 0;

Graphics->Drawline

@Oyakimsl Grzphics-»Drawline PACYeT JIMHHI0O HA 3KpaHe.

Void LineObhject::Draw(Graphics *poG)

//Co3naHue mepa IS PUCOBaHUSA

Pen *poPen = new Pen(Color::Red];

//Pucopadue JIMHUA

poG->DrawLine (poPen, m nXFrom, m_nYFrom, m_nXTo, m_nY7o):

Color: -FromArgb

OyHkums Color:: FromArghb onpelenser 1BeT 00beKTa Mo Habopy MepefaBaeMbIX &ii 3HaUeHHUI.
Void LineCpject::Draw{Graphics *poG)
{

//Co3maHme Iiepa nns PUCOBaHUST

Pen *pcPen = new Pen(Ccolor::FromlArgb( 128, 0, 128}});

//PyiCOBaHMe JIMHUM

poG->DrawLine (poPen, m_nX¥From, m nY¥From, n_nXTo, m n¥To) ;

Graphics- >DrawString

@Oyakips Graphics->DrawString OTO0pakKAeT TCKCT B OKHE, OTKPHITOM JUI PHCOBAHMSL.
Void Factorial::UpdateDisplay{Graphics *g)

Brush ~poBrush = new SclidBrush{Color::Black);

g->Clear (Color::AntiqueWhite};

g->DrawString (fltResclt.TeString (), DefaultFont, poBrush,
0, 0);
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Jmage. : FromFile

OyaKims Trmage : : Fromflie 3arpyxaerT n300pakeHNe, COXpAHCHHOE Ha AHCKC.

Polmg = new Picturehox{ >

//HacTpoiika mapaMeTpoB H300paxkeHUs
polng->Width = 160;

polmy->Haight = 120;
polmg->Image = Image :: FromFile(". .\\desertd .joag™);
pelmg->SizeMode = PictureBoxSizeMode @ ! Stetchimage;

Form: Ontousetove

QOyukuust Form: : OnMouseMove UCMONB3YeTCS IS OTCIEXMBAaHMS TepeMelleHusl Kypcopa
MBI B OKHE POPMBI.
Void MyTorm::On¥ouseMove (MouseEventArgs *el

{
//OTobpakeHre KOOPIMHATH X KypCOopa MBI
poXPosition->Text = e->X.ToStringl();

Controls->Add

®ynxims Controls->Add vcnons3yercs mist 100aBIeHUST B OKHO (POPMBI 3JIEMEHTOB YIIPARICHMSL.

Thnis->Controls->Add{polK);
Tnis-»>Controis->Add {poTE)};
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MpepmeTHbIN yKa3aTenb

A
ArrayList, 159; 193;225; 231

C
CLR, 23: 27, 40; 101

D

DataTips, 177

G

GDI+. 141
GPF, 150
GUI, 255

n-dakropuan. 10

Stack, 161; 193
A
Aprymentsr, [18; 119

b

bubauoreku, 21; 28
iostream, 45; 249

math, 103
mscorlib, 40
RLT, 21

IUHaAMu4eckue, 28
craTuyeckue, 28
butoBsie mos, 98

B

Bnoxenue onepatopos, 09
BroxeHHBIE CTPYKTYpHI, 86
Buemnee ums, 74

BrizoB ¢yHkuuu, 118
BeimonHsiembie kombl, 20
Bripaxenue, 26
Boeipaxenus, 35; 89

I'ekcur, 100

I

["aoHaneHbie epemennsle, 122; 165

JleneraTsl, 260
HenerupoBaHue,

Hectpykrop, 209

a

259
212

JluHamMu4ecKoe BblaeJIeHue maMsatu, 136

JupekTuBbl npenpoueccopa, 45

3aBucumoctu, 50

3

3HavyeHus1 nepeMeHHbIX, 130

Nmena ykazarene

n

i, 133

WM nepemeHHoi, 81

HNupexc, 155

Nuunnuanusauus
Nuunnuanusauus
WHkancynauus, 3

MaccuBoB, 157
MepeMEeHHBIX, 83
1; 32

HNHTterpupoBaHHasi cpena pa3padoTku, 21

Uckmouenus. 24
UcTuna, 93
McxonHble Koabl,
Urepauus. 109

Kiacc, 189
Knaccnl, 31; 85

3

20

Exception, 243
Stream Reader. 249

StreamWriter.

249

Windows Forms, 255

abCTpaKTHbIN,
6azoBbie. 32
Hazoentit, 220

231

BHEIIHUI uHTepdeiic, 192
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nouyepHue, 32; 220
MOTOKOBHIE, 249
MpOM3BOIHBIE, 32; 220
pomuTtenbckue, 32
ponutenbckuii, 220
Konpt
Heymnpasisiemble, 23
yrpasisieMble, 23
KommenTapuu, 27; 40
Komnunsitop, 20; 43
Komnunsiuus, 63
Kommnosunus. 31
KomnonoBmuk. 43
KoHcrtaHThI, 77
Kouctpykrop, 209

KoppektupoBka umeH, 74

Jlornueckue BeIpaxeHUsI. 92
Jlornyeckue omnbku, |72
Jows, 93

JloxanbHBIE TIepeMeHHEbIe, 165

M

Maccus, 153

MawnHHBIE KOs, 65

MeTtonasl Kiaccos, 32

Mexanusm 06paboTKu ucKiIoYeHui, 24 1
MHoroMmepHbIe MaccuBbl, 158
MHuorookoHHbII uHTepdeiic MDI, 55

H

Hanctpotiku, 45

Hacnenosanue, 32

HacnenoBanue komos, 219

HensmeHseMblil CCHUTOUHBIN aprymenTt, 150

Hywmeparop, 161

0]

OOecnieyeHne TUIOBOI Oe3omacHoCcTH, 75
O6nacTh BAIAHMOCTH MepeMeHHBIX, 165
O6paboTKa MCKIIOYeHHH, 237

OGiuee HapylieHue 3amuTsl, 50

OOBEeKTHO-OPUEHTUPOBAHHOE MPOTPAMMMU-
poBanue, 31
O6mbekThl. 31; 193
OObsIBIIeHUE
kiaccos, 88; 191
KOHCTPYKTOpOB, 210
MaccuBoB. 158
MepeMeHHbIX, 72
CTPYKTYp, 85
yKalarenci, 133
OkHO
Add Existing item, 52
Autos. 175
Find, 62
Locals, 175
New File, 56
New Project, 50
Options, 173; 175
Output, 37
QuickWatch, 177
Replace. 62
Solutin Explorer, 37
Solution Explorer, 50; 53
Watch, 173; 176
KoHcosu, 39
orTnamuuka, 173
penakTopa KomoB, 53; 55
Onepartop
switch, 113
kBanupuuupyommii, 192
npucBoeHus1, 94
paBeHcTBa, 95
YCJIOBHBIH, 98
Omnepatopsr, 89
joruyeckue, 93
MpuUcBoeHust, 96
caBura, 91
ycJoBHbIE, 26
OmnpeneneHue
MaccuBoB, 156
MHOTOMEPHBIX MaccuBoB, 139
NepeMEHHEBIX, 72; 83
CTPYKTYp, 86
dynkunu, 118
(yHkumii-unenos, 192
Omnamguuk, 21; 171
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OmnbKu
snoruyeckue, 20
CHHTAKCHYCCKHE, 20

Il

IManens nepexona. 60
[TapameTpbl

KOMaHIHOW CTPOKH, 48
Mapamerpul pyukuuu. 119
IMeperpyska, 221
IMepemennsie. 27; 81; 130
[Mepeuncnumeprit Tun, 162
Moanporpammer, 117
IToncTaHOBOYHBIE 3HAKU, 63
Monumopdinam, 32; 33; 194: 226
ITorok, 251 .

IMoToKoBBIE MAHUYIYAATOPHI, 253
[MoTokoBbIe mepeMeHHBbIE. 25 1
[MomaroBoe BhInONHEHUE, 172; 174
Ipenynpexnenust, 67
[Mpuopurer onepatopos, 99
[TporpamMmmebl
BBITIOJTHEHUE, 25
BBITIOJTHSIEMBIE, 65
KOMITWIISLMS, 25; 68
HanucaHue. 25
Heymnpasisiemble. 28; 35; 42
00BEKTHO-OPUEHTUPOBAHHbBIE, 31
omiagka, 25
TOBTOPHOE IIQCTROEHHE, 68
nocrpoeHue, H8
MpoeKkThpoBaHue. 25
npoiecc omiaaku, 172
yIpaBiisieMble, 35
IMpoekTsl, 49

[Tpou3BoJIbHBIN OOCTYIT K AaHHBIM. 155

IMpocmoTp Tekymux 3HayeHuit, 173
IMpoctpaHcTBO UMeH, 40
IMpouenypsi, 117

P

PazbiMeroBrIBanKe, 131; 134
PeryiasapHble BBIPAKC KA, 62
Perynsipasie Rbipa. 18 GREP, 62

PenaxkTop komos, 55
Pexypcust, 124

Pemenus. 49

C

CaoiicTBa Kjaccosn, 32
CseprbiBanue Koaos, 01
CBs3aHHBINA cniucok. 132; 144
CurHatypa ¢yHkuuu, 260
CumBoAbB

HOBOW CTpOKH, 44
crneluanbHele, 44

CuHTakcuueckue omuoku, 66; 171: 265

CucrteMa CUMCIIEHUS
nBonyHasi, 100
necatuuHasi, 100
mectHamgarepudHas, 100

CoObiTust, 259

CnpaBouyHas cucTema, 22

Cpena NET, 23

CchUTOUYHBIE apTyMeHThI, 149

Crpoku, 42; 78; 152
Unicode. 42

¢ 3aBepiapIinuM Hyjgem, [52

CTpOKOBBIIT KOMIWISATOP, 20

CrpykTypHasi mpoBepka, 180

CTpyKTyphl, 85

T

Tabanua umeH, 74
Tunel nauubix, 72; 75

Toukm ocraHoBa. 172

y

Vkazarenu, 130
VYcnoBusg ommbku, 237
YcnoBubiit oneparop, 106

VYcranoBouHBIM nakeT Visual C++, 19

VTunursl, 22

NMAKE, 22
Spy++, 22

WINDIFF, 22
ZOOMIN, 22

282

lMpeameTHbIN yKa3aTenb



Daiinbl
iostreant.h, 45
3arojioBouYHbIe, 42; 206
UCXOIHBIE. 35
TIOTOKOBEE, 249
mpoexTa, 49; 50
peanuzanuu. 35
pecypcos, 54
(opmupyrowmue, 49
®opmatupoBanue Koaos, 108
®opwmer, 257
®parmeHTH KOIOB, 61
®Oyukuuu, 117
cin, 45
Console, 39
cout, 44
Graphics, 137
main, 26; 38
oubanoreuHsie, 45; 1 17
BUpTyalibHbIE. 226
rnobanbHble, 117
noctyna, 203
MareMarnueckne, 101
neperpyska, 34

dyHkumm-ynexbl, 117; 190

WCKJIIOYUTENbHO BUPTYasbHble, 23 i

®yHkius, 26; 38

I

Tk
for, 109
while, 112
OeckoHeyHbI. 112

q

YseHsl qaHHbx, 190
3akpbiThie, 191
OTKpbITHIE, 191

2

DK3eMIUISIpbl Kj1accoB. 193

DJIeMEHTHl yrnpaBieHus, 258

b |

SI3bIKM MalIMHHOTO YpOBHS, 74

SI3BIKM TIPOrPaMMHUPOBAHUS
Hecrporue, 71
crporue, 71

Tlpeomemmubiii yxazamenw
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Tlanew Debug

OcTaHOBUTL N pouecc oTnagkum

MokasaTb cneayuiee BbipaXxeHue
Step Over

Havats MokasaTb WECTHAAUATEDHNHLIS

SELEcmee e
l |

Npepeate Bee | Step Inta
Step Out
Hauate 3anond

ToukW oCTaHoRa

Tlarew Budd

MocTpouTs BhIAENEHHbIW
dparmeHT

MocTpouTb peweHue

Gotfranceriiite

3ameHsieT coboil OAMH U3 CUMBONOB
3ameHsieT noboe KONMYECTBO MPOMN3BONbHBIX
CUMBONGA

+ 3ameHseT noboe KONMYECTBO CUMBOJNIOB, npep-
wecTBylOWNX (N0 andasButy) cCMMBONY, nocne
KOTOPOro aTa komaHaa HabpaHa

MweTt cooTBETCTBME MO Hayany CTPOKM

MweTt cooTBETCTBME MO KOHLY CTPOKMU

3aMeHsieT OAMH U3 CUMBOJIOB, HaBGPaHHbIX BHYTPU
CrO30K

3ameHseT noboit cMMBOA, Kpome HabpaHHbIX
BHYTPU CKOGOK

3amensaeT nwbyio O6ykBy M3 AnanasoHa,
yka3aHHOro B ckobkax

OpaHOBpPEMEHHbIN
CABUI HECKONbKUX
CTpCK

OtmeHa cosura
HECKOMbKUX CTPOK

Mepexop, kKO BTOPOI

ckobke W3 napbl
CKOGOK

Wcnons3oBaHve
3aKnazok

Mepexop, k 3aknanke

MepeknoyeHne mexay
OKHamun pefakTopa

foctpoerue pewenus

[{OMMNALKR Tekyliero
daiina

Otnapka nporpammb!

Mpekpaluenve
npoLiecca oTnagku

Jarnyck nporpamMmb
6e3 oTnagku

YcTaHoBka wm yaane-
HMEe TOYKM OCTaHOBa

Step over

Step into

Step out

Mony4eHve crnpaBoy-
HOW MHdOopMaLmm

Mepexop, K cneayto-
LeMy OKHY pedaktopa
KOA08

3aKpbITvie TekyLero
oKHa

Bbl[le}'lVITe HECKOJIbKO CTPOK M HaXMute
Knasuy <Tab>

BoinenuTe ctpoku v Haxmute <Shift=Tab> §

Haxmure <CHrl=§>, 4to6el nepeiitn ot
oTkpbiBatoLLelt ckobku (, {, < wm [ K
COOTBETCTBYIOLLIEN €/l 3aKpblBalOLLEN
ckobke: ), }, > wm |

Momectute Kypcop B ToM MECTE, raoe Bbl
XOTUTE OCTABUTH 3aKNaaKy, U JABAXIbI
naxmure <Clrl+K>

Hakmin1e <Ctri+K> 1 <CHri~N>, yro6sl
nepenTn K cnepylowlen 3aknaake B dawne:
Haxxmure <Ctri+K> 1 <Cirl+P>, 4tobb
nepenTu K npeablayLllelt 3aknaake
Hakmute <Ctrl+Tab> i <Ctrl+F6>, uro-
Obl MepenTn K CreayloLwemy okHy penak-
Topa (KOTOpoe Bblo OTKPLITO MOCNE TeKy-
wero). Haxmure <Shift~Clrl+Tab> uwm ;
<Shift+Ctrl~FB>, utobbl nepeiitn k npenbi- g8
Ayllemy OkHy peaaktopa (KoTopoe Gbino X
OTKPbLITO Mepes, TEKyLLYM)
<Ctrl-Shift+B>

<Cir-F7>

<F5>

<Shit+F5>
<Ctrl+F&>
<Ctrl-8>

<FIB>
<F11>
<Shift+F11>

<Ft>

<Cir+Tab» wwm <Ciri+Fe>

<Cirl~Fa>




stual C + -I- Jl/é'f

AN
“quitRHH o

g q«z&z tzau/m/cou” sz

| SERIES

1. BoBepure komaHay File=>New=>Froject,
2. B paznene Project Types eoibepure Visual C++ Projects. g

+3. B pasnene Templates Boibepure Managed C++
Application.

4. B none Name ykakuTe HasBaHvie BaLLei MporpamMbl.
B nanke Visual Studio Projects Gynet cosnaHa Hosast
rarnka c Tem e HassaHviem, KOTopoe Bbl /iy CBOEN
nporpamme, Ecm Bel xotuTe, Ytodbl nanka Gbina co3na-
Ha B KakoM-1vbo pyroM MecTe, HabepuTe ee vt B

none Location wm LwenkHuTe Ha KHorke Browse v Bbl-
GepyTe HyKHYIO rariky.

"5, LLenkHuTe Ha kHorke OK.

Cozdanue reynprabisendic
npotpaiist C++
1. BoiGepyte kovanmy File=>New=>Project.

2. B paznene Project Types Boibepyre Visual C+
Projects.

3. B pasoerne Templates Boibepure Win32 Project.

. % 4 B none Name ykavk/Te HassaHve BaLLe MpOorpaMMbI. '
' 5. WenkHure Ha kHorike OK.

h

3

Ompoetca okHO MacTtepa Win32 Application Wizard.
> 6. LLenke Ha Biaake Application Settings.
- Mactep oToOpasnT HACTPOIKK, KOTOPbIE MOXHO
YCTaHOBUTL [ CO30ABAEMON MPOrpaMMbl.

7. LLenkHmre Ha kHorke Finish.

Tlanss gannse

OnmcaHMe
=
Lenoe wicno =

Crpoka, Hanpumep, “Helle World"

CvmBon

Y100 C MraBaloLLIsiA 3ansTo. DylanaaoH-%

MPVHMaEMBIX 3HAYEHWIA 3HAYATESTBHO

MeHbLLe, YemM A Tvina double %
LOwvHHoe uenoe (32 6ura) 4:
Kopotkoe uenoe (16 6ur) %

310 CI0BO MOXET Obib A00ARNEHO =£
repen, croBoM int, 1ong vm short, Ytobbl  «
0003Ha4YNTL, YTO BCE MPYHMAEMbIE ‘;
3HAYEHVS! Oy/IyT TOMEKO MOBVTVBHBIMA &L -

‘Hungry Minds™ .



AuanPaTooH

Windows XP
ansa "yanrnkos"”

B nponaxe

epesl BAMM 3aMeyaTesIbHas KHUTA O camMoH
nocaeHeR peakn ONePaluOHHON CUCTEMBI
oT KoMnaHuu Microsoft, mpeaqHa3HauYeHHOM 1JIsT
JIOMAIITHUX Tob3oBareneil, — Windows XP.
Hanucannas u3BecTHbIM aBTOpoM DHiau PatboHoM. aTta
KHHWTa TTIOMOXET BaM C/IeJIaTh MepBbIe [ard B OCBOEHUM
HOBOI1 OIlepallMOHHOM cUCTeMbl. M3 MaTepuaia KHUTU
BbI y3HaeTe, 4To mpencrapiser coboir Windows XP
M Ha YTO OHAa CrocoOHa. 3/1eChb Bbl BCTPETUTE OMMCAHUS
kommnoHeHTOB Windows XP cpenyt KOTOpbIx
ITpourpsiBatenr Windows Media, Internet
Explorer 6.0, Outlook Express 6.0, Mactep HOBBIX
MOIKIIOYEHUI U 1.
KHura paccuntaHa Ha nosib30BaTesieil ¢ pa3IuuyHbIM
YPOBHEM ITOATOTOBKU. JIETKMi1 1 JOCTYITHBIN ¢THAbL
MU3JI0KEHUS TTOMOXET JAaXe HauMHaIoUIMM ObICTPO
ocBouTh Windows XP.




lapk Munnop

AutoCAD 2002
ansa “yanHukoB”

B npopaxe

Ta KHUTA 6V(eT Mo/esid TEM, KTO paboTaeT Win

TOJIKO HauyMHaeT paboTaTh C OAHOM U3

HaN o1y B pHeNK U MOIIHEAIINX CUCTEM
aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS —
nporpammoii AutoCAD 2002. Ha mpoTsKeHUu CBOETro
passutust AutoCAD craHoBuTcs Bce Oonee
U30LLIPEHHON U CIOXHON B IPUMEHEHUN,
B COOTBETCTBUHU ¢ COBEPIIEHCTBOBAHUEM IPOLIECCOB
MPOEKTUPOBAHUS 11 YepueHus. B 3Toil KHUTE BB
Haiinere ornpeaejeHus (pyHAaMEHTaJIbHBIX OCHOB
U [PaKTHCCKHe, MOLIAroBble PYKOBOICTBA
BBIMOJIHEHUST crieliMbUIYecKrX 3aaad
aBTOMAaTU3UPOBAHHOTO MPOEKTUPOBAHUS — OT
YCTAaHOBKM TIapaMeTpOB HOBOTO uepTexa,
JI0 0OCOOEHHOCTE pabOThl ¢ KOMIIOHOBKAMM
B MPOCTPAHCTBE JIUCTA U TAMHCTB Ipoliecca
KAaYECTBEHHOW TeYaTHu.
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